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ULTRA Compact HIGH FIDELITY Aupio UNITS 


2 DB from List 
Price 


Secondary 


Primary 
Impedance 


Application impedance 
50, 125 150, 200 250 50,000 ohms 


or multiple line to grid 333, 500 600 ohms 
Low impedance mike, pickuP 50, 200, 500 ohms 50,000 ohms 50-10,000 16.00 
or line to 1 or 2 grids multiple alloy 
shield for 
extremely low 
hum pickup 


30-20,000 $15.00 


Low impedance mike, pickup 


50, 125 150, 200 250 g0,000 ohms overall 30-20,000 


low impedance mike, pickup 
333, 500 600 ohms in two 


or multiple line to push pull 


sections 


grids 
Single plate to two gri 


ds split 8,000 to 15,000 ohms g0,000 ohms overall, 30-20,000 
2.3:1 turn ratio overall 


primary 

Single plate to two grids 8 MA 15,000 ohms 80,000 ohms overall, 50-20,000 

unbalanced D.C. 2.3:1 turn ratio overall 

ple line 8.000 to 15,000 ohms : 125/150, 200/250, 30 20,000 
3, 500 600 ohms 

Single plate to multiple line 8,000 to 15,000 ohms 50, 125/150, 200/250. 50-12,000 

8 MA ynbalanced D.C. 333, 500 600 ohms 

Push pull low level plates to 8,000 to 15,000 ohms 50, 125/150, 200/250, 50-20,000 

multiple line each side 333, 500 600 ohms 

Audio choke, 300 henrys @ 2 MA 6000 ohms oc, 75 henrys @ 4 MA 1500 ohms ox<.. inductance 

with no D Cc. 450 henrys 


Single plate to multi 


a few of the many Ultra 


The above listing includes only 
e for catalog ps409 


Compact Audio Units available writ 


e 
e 
aso varick sTREET ° new YORK 13, ™- 


Export piviston 13 east 40th STREET. new YORK 16, 6. ¥- CABLES: ~aRLaee 
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induction heating (see p 124) 


: EXPOSURE TO MICROWAVES, by W. W. Salisbury, J. W. Clark and H. M. Hines... . 
Experiments indicate that critical frequency is in the vicinity of 12 centimeters 


A COAXIAL 50-KW F-M BROADCAST AMPLIFIER, by D. L. Balthis 
Design calculations for a grid-separation circuit employing eight air-cooled triodes 


IRE NATIONAL CONVENTION HIGHLIGHTS 
Biggest meeting in 37-year history of Institute draws 16,160 attendance 


BEAM-DEFLECTION MIXER TUBES FOR UHF, by E. W. Herold and C. W. Mueller. . 
Deflection electrodes provide advantages over conventional tubes at 500 to 1,000 mc 





HIGH-SPEED PRODUCTION OF METAL KINESCOPES, by H. P. Steier and R. D. Faulkner. 


at FAS 
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Cover 


Operator checks anode temperature of an Amperex transmitting tube with an optical pyrometer during exhaust and 


Larger picture tubes at lower cost for unit area, through new designs and improved manufacturing techniques 


STABLE TEN-LIGHT DECADE SCALER, by Richard Weissman 
Six-stage circuit provides positive counting action up to 200,000 per second 


WIDEBAND TELEVISION TRANSMISSION SYSTEMS, by E. Labin 
Relay-service equipment has bandwidth in excess of 40 mc 


) MODERN VACUUM-PUMP DESIGN, by Glenn L. Mellen.) eee eee 


A vapor-type pump designed for the production of television cathode-ray tubes is described in detail 


WIDE-RANGE DEVIABLE OSCILLATOR, by Millard E. Ames .. 
Novel phase-shifting system makes oscillator extremely flexible 


SERVO-CONTROLLED TENSILE STRENGTH TESTER, by George S. Burr................ 
Versatile electronic measuring and jaw-driving arrangement provides multiplicity ‘of sensitivities 


TELEVISION FRONT-END DESIGN—Part 2, by H. M. Watts 
Factors involved and methods of evaluating them for different types of circuits 


LEAD SULFIDE PHOTOCONDUCTIVE CELLS, by S. Pakswer 
Characteristics of cells and applications in movie projectors, measurement and industrial control 


TRANSFER FUNCTIONS, by E. W. Tschudi 
Output-to-input voltage ratios and the phase angle between for r-c and r-l equalizer networks 
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Leaders because they perform reliably under all operating 
conditions, these fixed mica dielectric capacitors are used in elec- 
tronic applications wherever long life and successful performance 
are demanded. 


Each tiny El-Menco Capacitor must pass life and 
humidity tests; meet standards set by the United States 
Army and Navy; pass tests at double their working 
voltages; prove their dielectric strength, temperature 
co-efficient and capacitance drift, and have their in- 
sulation resistance double-checked. These little leaders 
are molded in low-loss bakelite and wax-dipped for 
salt water immersion seal. They’re available in a wide 
range, all impregnated, all precision-made, all JAN, 
RMA and RCM color-coded. 





| } MINIIATLIRE CITOD | . ’ 
a | Why not protect your product’s 
| are ae idnikercae | perfor mance with capacitors made 
| For Radio, Television and Other 


Electronic Applications | under these rigid conditions ? 
2 to 420 mmf. capacity at 500v DCw 
2 to 525 mmf. capacity at 300v DCw 


Temp. Co-efficient “50 parts per | Specify EL-M - c 


million per degree C for most TED @ RELIABLE Rs 
capacity values 

ee eee nn eee THE ELECTRO MOTIVE MFG. CO., Inc. 
oe " WILLIMANTIC CONNECTICUT 





s 


Write on your 





& - firm letterhead for 
i » , Catalog and Samples 
dl 
ul | 
MOLDED MICA ibaa *>MICA TRIMMER 


bd SELG ILL 


FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. 
ARCO ELECTRONICS NC. 135 Liberty St., New York, N. Y.-—Sole Agent for Jobbers and Distributors in U.S. and Canada 
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A silver? 
\NDUSTRIAL motor STA 
AIR circuit BREAKERS * AIRCRAFT RELAYS 

Other devices carrying high current AC. ot pc. resistance or inductive loads. 

} ASTELL © "® 1s used as combination current carrying and arcing tp and as 
an arcing @P ure It has eemarkably jow contact curftace resistance when correct 
contact closing forces are used. For example, on 28 to 32 volt pc. resistance loads, 

closing forces of the order of 45 to 85 ounces per pat of contacts have been found 
entirely gatistactory- 

On his ghet voltage applications where the general equipment design tends to ©’ en 
higher contact closing forces, Fastell “E” 1s outstandingly eyccesstul in keeping 
wear nd cont act resist ince at a VE ry jow value. Fastell “fF” is only one of 31 Fastell 
compositions: Fansteel Met urgicé al Corporation North Chicago: l\linols- 

Fanste cl Conte ict Engineers will welcome 4 consultation 
ny conte act and contact assembly problem. 
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298A &B 


Western Electric 
— Power Tubes for AM and FM 


y7HETHER your station operates on low power or high 
power. AM or FM. you'll find the tubes you want in 


Western Electric's line. 









7 


Always known for long service life and top quality perform- 
ance. these broadcast power tubes and rectifiers—all 
engineered by Bell Telephone Laboratories—are now being 
made for Western Electric by Machlett) Laboratories, Inc., 
another pioneer in the development of electron tubes. 

Look over the listing of types below — and for further infor- 251A 
mation, call your local Graybar representative or write 
Graybar Electric Co. 420 Lexington Ave., New York 17, N.Y. 


Western Electric 


— QUALITY COUNTS — 





220C 

Western Electric's line of high power transmitting tubes includes: 
212E Air cooled triode, 275 watts 
220C¢ Water cooled triode, 10 kilowatts 
220CA Forced-air cooled triode, 5 kilowatts 
222A Water cooled high vacuum rectifier, 25 kv. inverse voltage 
228A Water cooled triode. 5 kilowatts 
2328 Water cooled triode, 25 kilowatts 
232BA Forced-air cooled triode, 8 kilowatts 
233A Water cooled high vacuum rectifier, 50 kv. inverse voltage 
236A Water cooled triode, 20 kilowatts 
2408 Water cooled triode, 10 kilowatts 
2418 Air-cooled triode, 275 watts 
251A Air-cooled triode, 1000 watts 
255B Mercury vapor rectifier, 20 kv. inverse voltage 
270A Air cooled triode, 350 watts 
279A Air cooled triode, 1200 watts 
298A and B Water cooled triode, 100 kilowatts 
3088 Air cooled triode, 250 watts 
340A Water cooled triode, 25 kilowatts 
341AA Forced-air cooled triode, 5 kilowatts 
342A Water cooled triode, 25 kilowatts 
343A Water cooled triode, 10 kilowatts 
343AA Forced-air cooled triode, 5 kilowatts 
3578 Air cooled triode vhf, 400 watts 

DISTRIBUTORS: IN THE U.s. A.—Graybar 363A Air cooled pentode, vhf, 350 watts 

Electric Company. IN CANADA AND NEW- 379A Air cooled triode, 1200 watts 

FOUNDLAND— Northern Electric Co., Ltd. . R . . 
5530 Forced-air cooled triode, vhf, 3 kilowatts 
5541 Forced-air cooled triode, vhf, 10 kilowatts 
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TIME AND MONEY 
WITH THIS NEW 


WHISTLER 
I-35 | 


Adjustable 
Perforating 
\ Die Set 





A MONEY-SAVING opportunity to prove in 
: your own plant the many advantages of 
Whistler Adjustable Dies. Now being employed 

by thousands of metal working shops. The compact 
design of this special U-375 unit (10” x 12” working 
surface) provides up to 25 holes, 9” to 3g” diameter. 
Pierce materials up to and including 4g" mild sheet 
steel...in one operation. Minimum centers of 7%" are 


: : : : 5 . ndord 
permitted. Set-ups are made quickly and into production Va ee oie’ 4 G&379 sro 

within hours. Precision perforating on long or short runs Govee set-UP Plus 
at much reduced expense. Re-use of punches and dies writes pane \ suP-3! 


off first cost. The U-375 unit is shipped complete ready for 
immediate set-up. 









os; 4 SENT FREE ON REQUEST 

} “AO meme 4; Special U-375 Booklet and General Catalogs. 

\ | DPE In brief informative style, with clear- 

: =. thew, cut illustrations, this literature gives 

C rash “Histiee Ml complete details about Whistler Ad- 
ewe erence justable Dies. Write today. 
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Heat dissipation can be mighty tough 
... but not for IRC resistors. They are 
universally engineered for the lowest 
possible operating temperatures and 
maximum power dissipation within the 
smallest size units consistent with good 
engineering practice. 


Long experience with the widest line of 
resistor types in the industry has pro- 
vided IRC with a wealth of “know-how” 
on resistor heat dissipation. In Power 
Wire Wound Resistors for example, the 
complete range of tubular and flat types 
manufactured by IRC utilizes a special 
cement coating to attain rapid heat dis- 
sipation. This dark rough surface does 
double duty by effectively guarding the 
windings against harmful atmospheric 
moisture and corrosion. Use the handy 
coupon to get complete data on proven 
advantages of IRC Power Wire Wounds. 





There are 52 spe- ais fig athe Pissing types Power ratings Windings are of 

cific types of IRC saga tbe lecture the ex- from 2 to 225 highest grade ol- sassmmen! 
Power Wire — 8 clusive IRC non- watts. Variety of loy wire on tough | 
Waend ‘Daidbte. - space-power corrosive contact & serial een: Gamba: tanta, 


> ratio. band. 
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Heat dissipation properties of alu- 
minum are used to full advantage in 
housing and winding core of IRC Power 
Rheostats, 25 and 50 watts. Type PR 
Rheostats operate at full rating at 
about half temperature rise of equiva- 
lent units, Can be operated at full 
power in as low as 25% of rotation 
without appreciable difference in tem- 
perature rise. Direct contact between 
rheostat and mounting panel allows 
rapid conduction to panel of a portion of 
heat dissipated. Send for Bulletin E-2. 








INTERNATIONAL 
RESISTANCE COMPANY 
401 WN. Broad Street, Philadelphia 8, Pa. 
In Canada: International Resistance Co., Lid., Toronto, Licensee 








New, ADVANCED BT Resistors obsolete present 
performance standards for fixed composition resistors. 
Extremely low operating temperature and excellent 
power dissipation in compact, light weight, fully insu- 
lated units at ¥3, Y2, 1 and 2 watts. These ADVANCED 
resistors meet JAN-R-1] specifications. All the facts 
are included in 12-page technical data Bulletin B-1. 


gladly send you his name and address. 


a a ee ee 


INTERNATIONAL RESISTANCE COMPANY 
403 N. BROAD ST., PHILA. 8, PA. 
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Power Resistors * Voltage Dividers j 

Insulated Composition Resistors « Low 1 
Wattage Wire Wounds * Controls 1 NAME 

DepositedCarbonPrecistors*Precisions 1 

HF and High Voltage Resistors i 

Voltmeter Multipliers * Rheostats 1 

i] 

i 

‘ 

| 
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TITLE 


COMPANY 


ADDRESS 


4.7.ARNDT & CO.,AOV.AGENCY 


Water-cooled LP Resistors utilize high velocity 
water stream flowing in spiral path against thin 
resistance film. High power dissipation is made 
possible by centrifugal force holding water in 
thermal contact with resistance surface. Resistance 
film less than 0.001"’ thick with active length 
much less than % wave length at FM and tele- 
vision frequencies, gives excellent frequency 
characteristics. Resistance values 35 to 1500 ohms; 
15% tolerance standard; power dissipation up 
to 5 K.W. ac. Bulletin F-2 gives all the facts. 


If you have the heat put to you for 
speedy service on small order resistor 
requirements for experimental work, 
pilot runs, etc., you'll appreciate the 
advantages of IRC’s Industrial Service Plan. This enables 
you to get ’round-the-corner service from the local stocks of 
your IRC Distributor. He’s a good man to know .. . we'll 
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WIRES and CABLES 


THE Lifeline OF ELECTRONIC EQUIPMENT 





ae 


When you list the qualities most desirable in a sup- 
plier of wires and cables for your electronic equip- 
ment, you will find that Lenz most nearly answers 
your description of a dependable source. 


First, this company has the engineering background 
and experience, the knowledge of your requirements 
in wires and cables that are needed to help draft 
your specifications. 


Second, it has the facilities to produce these wires 


LENZ ELECTRIC MANUFACTURING CO. 





and cables in volume exactly to specifications, eco- 
nomically and promptly. 


Third, it is a reliable organization with over 40 years 
background of dependable service to the communi- 
cations industry. 


Make Lenz your principal source for wires and cables. 
A Lenz wire engineer will gladly consult with you 
regarding your special requirements. Correspondence 
is invited. 


"TN BUSINESS SENGE eGe” 


@ 1751 No. Western Avenue, Chicago 47, Illinois 





May, 1949 — ELECTRONICS 











One CLARE RELAY will do the work... 


of a Relay and Filter-Condenser in Many Plate Circuit Installations 
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THREE SIZES AND TYPES OF Utmost simplification of many plate circuit instaflations is pos- 
CLARE PLATE CIRCUIT RELAYS sible with CLARE Plate Circuit Relays which make unnecessary 


the use of filter-condensers with or without induction networks. 
By thus reducing the number of circuit elements, these CLARE 
Relays often make possible real savings of weight, wiring and cost. 


If your design involves plate circuits, it will pay you to get full 
information at once. CLARE sales engineers are located in prin- 
cipal cities. You are invited to make use of their wide experience 
in every problem which involves the use of relays. Call them 
today, or write: C. P. Clare & Company, 4719 West Sunnyside 
Avenue, Chicago 30, Illinois. In Canada: Canadian Line Mate- 


rials Ltd., Toronto 13. Cable Address: CLARELAY. 


Write for Clare Bulletin No. 104 


CLARE RELAYS 


First in the Industrial Field 








eee 


eoemnow you need stock 

but one wire for every 
a “ hook-up and lead 
requirement! 










105°C 
CONTINUOUS 
OPERATION 








Sa +* 


OPERATING 
RANGE —10 
TO 105°C 


TURBO REL-16A Insulated Wire is the biggest 
news in hook-up wire to be announced in recent 
years. Its unusual characteristics make it possible 
for the first time, to stock one single type of wire 
for all requirements—point-to-point wiring, cabl- 
ing, equipment and component leads. 


REL-16A is a free stripping insulated wire com- 
posed of a tinned copper conductor, covered with a 
layer of non-deteriorating vinyl plastic, overlaid 
with a close-woven lacquered glass jacket. The 


WILLIAM BRAND & COMPANY 


276 FOURTH AVE., NEW YORK 10, N. Y. * 325 W. HURON ST., CHICAGO 10, ILL. 


® NON-POROUS, NON-FRAYING 
@ FREE STRIPPING INSULATION 
@ FLEXIBLE 

@ AVAILABLE FOR 300 AND 600 V. 


=. an. “sith - 









@ NON-DETERIORATING VINYL DIELECTRIC 
@ WITHSTANDS POTTING TEMPERATURES 





combination of free stripping and the tinned con- 
ductor enormously speed production. The vinyl 
dielectric gives permanent electrical protection, and 
the lacquered glass woven outer layer insures the 
utmost mechanical protection. 


The overall qualities of REL-16A are so thoroughly 
outstanding that this is the first thermoplastic wire 
to earn Underwriters’ approval recognition for 105° 
C continuous operation. Check the advantages— 
write for free sample today. 
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t How Motorola is using Centralab’s 
EPpOR "P,E.C.” to help build more and finer 


television receivers than 


* ever before! 


PEC ser 


he 


Arrow points to Centralab's Custom Couplate 
which Motorola engineers are using to save 
space and cut assembling time of their new 
TV models. 





Chassis courtesy of Motorola Corp. 


*Centralab’s ‘Printed Electronic Circuit’ 

— Industry’s newest method for 
improving design and manufacturing efficiency! 
PEEDED production and finer products go hand in hand where 
Centralab’s amazing Printed Electronic Circuit is concerned 

Take the case of Motorola's new television receivers. Engineers for 





Motorola find that CRL’s Cou plate a printed interstage coupling 
plate — saves production time by cutting in half the number of 
connections to be soldered . . . that it speeds assembly by simplifying 

; wiring operations, They also find that Couplate helps them produce 
“COUPLATE" is made of high dielectric Ceramic finer TV receivers by practically eliminating loose or broken connec- 
X to give long life, low internal inductance, : . 1 
; tions — from plate load resistor to coupling capacitor 
positive resistance to humidity and vibration. A : ; . ape 
circuit diagram of CRL’s Cou plate is shown below Integral Ceramic Construction: Each Printed Electronic Circuit 


is an integral assembly of H7-Kap capacitors and resistors closely 
bonded to a steatite ceramic plate and mutually connected by means 
of metallic silver paths ‘printed’ on the base plate. 


¢) For complete information about Couplate as well as other CRL 
Printed Electronic Circuits, see your nearest Centralab representative, 

Plate $ | ste Grid or write direct 

loag os 


Resistor 


| 4 a 
+/ (3) RRO 


Plote Supply 





Division of GLOBE-UNION INC., Milwaukee 
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didlaWawe; MULTIPLEX 


Even where climates quickly kill cables, the ether is always ready to to 
carry a Standard Multiplex Telephone Trunk Link. 


The system is easy to install, thoroughly reliable in operation, and 
simple to service. 


Each equipment deals with up to 24 channels which handle any 
kind of A.F. traffic in the 300-3400 c/s range, including teleprinter 
and automatic telephone signals. 


Time-sharing Multiplex ensures low crosstalk and noise levels, and 
fading does not affect speech levels. 

A UHF carrier is used and the normal line-of-sight range may be 
extended by automatic repeaters. 


Complete terminal equipment occupies a double cabinet 7’ wide x 
2' 4" deep x 6'6” high, and aerials may be up to 100’ away from 
the equipment. 


Write for our Bulletin No. 511 which gives further facts and figures. 


Strondard Telephones and Cables Limit ed Radio / div 1s10N 


An! T. & T. associate 


OAKLEITGH ROAD, NEW SOUTHGATE, LONDON, N.11, ENGLAND 


R.0.5 
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FOR BEST WELDER 


Specify these sturdy control tubes for 
their quality (it’s an industry byword) 
e- their proved reliability! 


LECTRONIC welding is 

high-speed welding. 
Often it sets the plant pro- 
duction pace. Let the curve of 
welder efficiency drop, and end- 
of-line output slows to match. So 
designers and builders of welding 
equipment strive for fast-tempo 
performance that’s dependable. 
They’re aided by a formula that 
reads, ‘Use General Electric igni- 
trons for control.” 

Design plusses give these fine 
tubes leadership. Investigate the 
carefully annealed fernico metal- 
to-glass seals at all terminals — 
strong, tight, lasting. Study the 
special clamp construction at the 
end of the anode lead—how the 
copper strands, with no soldered 
connection, make direct electri- 
cal contact with the bus bar. Just 
two of many superior details in a 
product engineered with pains- 
taking care! 

Go on to materials used... the 
mercury for the cathode pool, 


GENERAL 


which not only is the 

purest obtainable, but 

is further cleaned and re- 

distilled by G. E.; the anode 

graphite—highest-grade that can 

be had; the oxygen-free copper 

of maximum conductivity in the 
anode lead. 


Manufacture . . . to General 
Electric precision standards rig- 
idly maintained! Testing ... the 


most comprehensive in the field, 
with G-E ignitrons continually 
being checked at the factory un- 
der actual welder conditions at 
tep ratings! 

These are the tubes for the weld- 
ing equipment on which your 
name will appear and your repu- 
tation must rest. Experienced G-E 
tube engineers gladly will assist 
you in ignitron choice and appli- 
cation. Phone your nearby G-E 
electronics office, or wire or write 
direct to Electronics Department, 
General Electric Company, Sche- 
nectady 5, New York. 


ELECTRIC 


q FIRST AND GREATEST NAME IN ELECTRONICS 


GL-5550/GL-415 


GL-5551 /FG-271 
GL-5552/FG-235-A 
GL-5553 /FG-258-A 


Corresponding Max avg 


300 12.1 amp 22.4 amp 
600 30.2 amp 56 amp 


1,200 75.6 amp 140 amp 
2,400 192 amp 355 amp 


Ratings are for supply voltages of 600 v rms and below. 


Ignitor requirements are 200 v and 30 amp. 
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PERFORMANCE — 


Max kva avg anode anode Corresponding 
demand current current kva demand 


100 
yie)e) 
400 
800 














THIS NEW KAHLE MACHINE 
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#1405 Cathode Ray Tube Sealing Ma- 
chine 16 heads for sealing up to 
12 12 inch tubes; 12 heads for seal- 
ing up to 16 inch tubes. Adaptors 
= these sizes instantly interchange- 
able. 


/ = CUTS DOWN SHRINKAGE 
— TV TUBE PRODUCTION 


A TYPICAL EXAMPLE OF KAHLE DESIGN AND 
ENGINEERING FOR THE ELECTRON TUBE INDUSTRY 


Kahle Engineering Company is the specialist’s specialist in electron tube machinery 





Typical Kahle Customers 


Over the Years of all types. Our cathode ray tube machines show why. They are designed to 


do a specific job. From their massive, stable base up to their smooth, fast-indexing 
General Electric Co 


hides Cetpenation ob Aannien turret, they are built for the ultra-precision operations needed to produce perfect 


Westinghouse Electric cathode ray tubes. Designed and constructed to run 24 hours a day. 
Philco ae ; ; 

We specialize in equipment and methods for manufacture of complete production 
Sylvania Electric 
bi iiniedl 'Adaion units for cathode ray tubes, sub-miniature tubes, electronic tubes, fluorescent lamps, 
DuMont neon tubes, photo cells, x-ray tubes, glass products. 


Brown Boveri (Switzerland) 
Lumalampan (Sweden) Consultations invited. Send for our new catolog. 
North American Philips 








1309 Seventh Street 
See" North Bergen, N. J. 


Kahle Automatic Tube Machines Som 


have been in continuous use since 194i 
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Featu n€d 
BALL BEARING 
CARRIAGE SUPPORT 


SHOCK-PROOF 
FRICTION DRIVE 


BROADBAND TUNING 


CRYSTAL AND 
BOLOMETER DETECTION 


SLOPE ELIMINATED 
BY ELECTRICAL LEVELLING 


LOW REFLECTION 
CONNECTORS 


CALIBRATED PROBE 
POSITION MEASURED 
TO OUTPUT COUPLING 


Each product is designed, manufac- 
tured, and tested with the precision 
necessary to meet the exacting 
requirements of the microwave re- 
search engineer. An illustrated cata- 
log may be obtained by writing Dept. 
E2 on company letterhead. 








ee AT 26,000 
MEGACYCLES? 























PRD Slotted Sections and Probes are now available 


for determining with maximum precision the phase 
and magnitude of impedances at microwave frequen- 
cies. These units are precision fabricated devices for 
use in exploring the standing wave patterns of r-f fields 


in microwave transmission lines. 


The instruments shown are only two of an extended 
series of coaxial and waveguide slotted sections spe- 
cifically designed for precise impedance measurement 
over the microwave spectrum from 1,000 to 40,000 
megacycles per second. PRD offers a full complement 
of microwave measurement and test equipment includ- 
ing Attenuators, Frequency Meters and Standards, 
Tuners, Matched Loads, Directional Couplers, Sig- 
nal Generators and Standing Wave Amplifiers. 


202 TILLARY STREET, 
BROOKLYN 1, NEW YORK 


Volijlechittt wsoncn 


& DEVELOPMENT COMPANY, inc. 
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Centralab reports to 





Here's how Wells Gardner engineers have applied two P.E.C. units to build 
more and finer table-model radios. Arrows point to Filpec (left) and Couplate. 


Chassis courtesy of Wells Gardner & Co. 


Printed E aT ts to help them produce finer products, number of components needed and by eliminating many solder 
faster. T s how it is with Wells Gardner & Co., Chicago ing operations. What's more, these same units improve per- 
Two Centralab P. E. C. units — C Fy e and Fil pec - are formance by resisting temperature and humidity 


More and more manufacturers are turning to CRL’s space-saving relping this firm cut radio assembling time by reducing the 
! ping i 


Resistor 


Capacitor 


ACTUAL 
SIZE 


ope Capacitor 
Filpec \ \ Actual size 
Actual size ‘ 


CRL’s Cou plate consists of a plate lead Centralab’s Filpee is designed for use as a balanced diode load filter, combines 
resistor, grid resistor, plate by pass up to three major components into one tiny unit, lighter and smaller than one 
capacitor and ¢ ng Capacitor ordinary capacitor. Capacitor values from 50 to 200 mmf. Resistor values from 
Write for Bulletin 42-6 5 ohms to 5 megohms. For complete information, write for Bulletin 42-9 


May, 1949 — ELECTRONICS 








Electronic Industry 








short leads, convemient location to coils, reduced lead inductances for increased 


For by-pass or coupling applications, Centralab’s development of a revolutionary, new Slide Switch promises improved 
check CRL’s original line of ceramic AM and FM performance! Flat, horizontal design saves valuable space, allows 
disc and tubular Hi-Kaps. For full 
facts, order Bulletins 42-3 and 42-4 efficiency in low and high frequencies. Rugged, efficient. Write for Bulletin 953 


MODEL "“M" 





Let Centralab’s complete Radiohm line take care of your special needs. Wide Great step forward in switching is 
range of variations: Model "R’ — wire wound, 3 watts; or composition type, CRL’s New Rotary Coil and Cam In- 
1 watt. Model “E’ — composition type, 1% watt. Direct contact, 6 resistance dex Switch. Its coil spring gives you 
tapers. Model “M" — composition type, 1/2 watt. Write for Bulletin 697 smoother action, longer life 


LOOK TO CENTRALAB IN 1949! First in component research that means lower costs 
for the electronic industry. If you’re planning new equipment, let Centralab’s sales 


and engineering service work with you. Get in touch with Centralab! 


| DIVISION OF GLOBE-UNION INC., MILWAUKEE, WIS. 
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Now! A Top Quality Tape Recorder at a Reasonable Price 


ew PREST 


Magnetic [ape Recorder 





AT LAST, a magnetic tape recorder that 

fully measures up to the most exact- 

ing requirements of broadcast network op- 

erations, independent stations and tran- 

scription producers, yet priced to have 
wide appeal. 


Compare these specifications: 


@ Frequency response: 30 to 15,000 cps + 1 db. 


@ Signal to noise ratio: Over 60 db below max. 
signal. 

e Fast speed, 240 ft. per second forward and 
rewind, instantly reversible 

@ Recording speeds TR or 45" per second 
(15” or 30” per second provided on request) 
Speed selection by special 2-speed motor. 

e Reels direct mounted on motor shafts. Uses 
any type and size of reel up to 14” 

e Erasing, recording and playback heads all 


mounted in separate housing — entire unit 
connected by plug-in for immediate replace- 
ment 


Full-size illuminated scale V. U. meter on 
top panel. 








Now! Greater 
Accessibility 
Illustration shows how ev- 


erything mechanical and 


electrical can be = serviced RECORDING CORPORATION 
from the front and top. Am- 


Paramus, New Jersey 





plifiers and power supply are 


in swinging door behind re- Mailing Address: 

movable panels. Mechanical P. O. Box 500, Hackensack, N. J. 
units are mounted on top In Canada: 

panel, hinged at rear so it WALTER P. DOWNS, Ltd., Dominion Square Building, Montreal 








can be opened upwards. 








WORLD'S LARGEST M 


AVNUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS 
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NEW SPOKES FOR A BIG WHEEL... 

















“BLACK cus” 
MOULDED PAPER 






NOW ADDS 


ANTENNAS 











TYPE UP 
TV ELECTROLYTICS 


AUTO 
VIBRATORS 





C-D machinery of progress! 
The famous aradon + line of 


capacitors, Division of RCA, has now 
joined the world’s largest capacitor fam- 
ily. C-D makes another great stride in its 
40 years of increasing growth to serve in- 
dustry with the finest capacitors for every 
radio, electronic and TV application. 


Cornell-Dubilier Electric Corporation, Dept. K6-9, 
South Plainfield, New Jersey. Other large plants 
in New Bedford, Worcester, and Brookline, Mass.; 
Indianapolis, Ind.; Providence, R. I. and subsidi- 
ary, The Radiart Corporation, Cleveland, Ohio. 
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The tube you call 


“electron‘ is 
filled with 


engineers! 













These engineers are 





of many lores... electrical 
aero * process * maintenance ° in- 
dustrial control - design * research 


(to mention just a few) 





Tune your sales message to its leadership has never been seriously challenged. 
the wave-lengths they use! 


It will pay you to make your ads as meaty and 


AS TO the favorite radio programs of readers of informative as are the editorial pages. Forget the 


ELECTRONICS, your guess is as good as ours. conventional advertising devices. Facts come 


. fi ee first. Get from your engineering department the 
But this we do know! These technical “brains R 5 — 


E hse eee technical story about your product or service. 
read ELECTRONICS for information. This inspired ‘ ‘ P 











industry is changing month by month. The 
“standard reference’ wherein these changes are 


first recorded is ELECTRONICS. First in the field, 


Pack your message with data. Use engineer lan- 
guage as much as possible. Keep it up — you'll 


find that such advertising gets results! 


electronics 


DESIGN... PROD UCTION...USE 


ABC 
A McGRAW-HILL PUBLICATION 


20 


330 WEST 42nd STREET - 


Established 1930 ABP 


NEW YORK 18, N.Y 
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RADIO AND TELEVISION MANUFACTURERS MAY BE 
RISKING THEIR REPUTATION IF THEY DO NOT KNOW THESE 


WHAT IS ERSIN FLUX ? 


WHY IS A THREE CORED 
SOLDER DESIRABLE ? 


DOES IT COST MORE TO USE 
ERSIN MULTICORE SOLDER? 


WHY ARE ‘DRY’ JOINTS 
IMPORTANT ? 


WHAT ABOUT FEDERAL 
SPECIFICATIONS AND 
AVAILABILITY OF SUPPLY ? 





MME 





/ 


i 


: THREE CORE SOLDER WIRE 


MADE WITH NON-CORROSIVE EXTRA-ACTIVE ERSIN FLUX 


Address U.S.A. and Canadian inquiries to: BRITISH INDUSTR | a) om os | an 
315, Broadway, New York 7, N.Y. 


Inquiries regarding other territories to: MULTICORE SOLDERS ire. 


Mellier House, Albemarle Street, London, W.1, England 








{ STANDARD COIL PRODUCTS CO. 
UNTINGTON PARK, CAL, 


*TSTANDARD COIL PRODUCTS CO. BANGOR MICH. 

















COSMALITE 


in STANDARD COIL PRODUCTS CO. TUNERS 


Of course COSMALITE is used by the STANDARD The advantages of COSMALITE SHELLS for TELE- 

COIL PRODUCTS CO., INC. in their Television and VISION DEFLECTION YOKES are many. Of prime 
: : ; : ; importance is the fact that we have available, with- 

Auto Set Tuning Assemblies. It is the first choice ; ’ 

out charge, the tools for punching and notching many 

types of Cosmalite shells and coil forms. This means 

attractive prices with quicker deliveries. 


of those who insist on precision and quality products 


at prices that are right! 


Consult us 
on your needs! 


Ue CLEVELAND CONTAINERG 


1 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES ot Plymouth, Wisc 






Chicago, Detroit, Ogdensburg, N.Y, Jomesburg, N.J 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT. The Cleveland Cont 





ainer, Canada Ltd. Prescott, Ontario 
REPRESENTATIVES 


* Reg. U. S. Pat. Off 
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CORPORATION 





ALL DIMENSIONS ARE MAXIMUM 


ELECTRICAL REACTANCE 


 CF-4 


GENERAL OFFICES: 
® FRANKLINVILLE, N.Y. 


SALES OFFICES: 
@ IN ALL PRINCIPAL CITIES 








For wide-band oscillographs 
requiring extremely high writing 
rates and high vertical-deflection 






sensitivity. Electrostatic deflection and focus. 


& Another Du Mont "First’’— the new 
Du Mont Type SXP-! A multiple-intensi- 
fier design, it features deflection sensi- 
tivity never before achieved by a 
cathode-ray tube in either the low- or 
high-voltage category. Specifically: 


At Et2 of 2000 volts and E,3 of 4000 
volts, only 24 to 36 d-c volts/in. of de- 
flection are required! This is approxi- 
mately three times the sensitivity of a 
low-voltage tube such as Type SLP-A. 
This superlative performance of the 
vertical plate system is due to the de- 
sign of the plates and toaslight increase 
in overall tube length—only 7%" longer 
than Type SLP-A. 


Also featured are the high ratios of Ex3 
to E,2 voltages—up to 10:1, and high 


overall accelerating potential — up to 
25,500 d-c volts. 


Because the usable vertical deflection 
is a function of the ratio E,3/Ep:, the 
full-screen deflection available at ratio 
1:1 is reduced to 2.5" at 2:1, 1.75" at 5:1, 








Capacitance from D3 to Dy held to 1.7 ppt by 
virtue of this new deflection-plate design, de- 
spite longer length and closer spacing required 
for high sensitivity. 


and 1.25” at 10:1 ratios, respectively. 


Another feature is the shielding be- 
tween deflection plates D:-D2 and D3-D. 
to prevent interaction between plate 
pairs. And for general shielding of the 
tube, Du Mont mu-metal shield Type 
2502 is available, 


Achoice of phosphors is available, such 
as the P1, P2, P4, PS, P7 and P11 screens. 
The flat face makes for ease of visual 
measurement and photography. 


As with all Du Mont tubes, Type 5XP- 
is available as a separate unit or in com- 
bination with a Du Mont oscillograph. 
Several Du Mont oscillographs already 
in use, notably Types 280, 256-D, 250-H 
and 248-A, are readily adaptable to this 
latest tube. 


4 Write for detailed literature on the Type 5XP- tube and how it can be used in your Du Mont oscillograph. 


(ALLEN B DU MONT LABORATORIES, INC 


OU MON 72. 


CABLE ADDRESS: ALBEEDU, 





Caclllogr wayohey 


DU MONT LABORATORIES, INC., PASSAIC, ee! 


NEW YORK, N. Y., 
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As one.of the largest producers 
of toroidal coils and _ filters 
Burnell & Co’s facilities and 
production experience have 
been of immeasurable technical 
and economical value to our 
customers. Many engineers 
have benefitted by our prompt 
technical service. Why not 
bring your network problem 
to us for the most practical and 
econonical solution? 





JMMUNICATIONS NETWORK COMPONENTS 
WRITE FOR TECHNICAL INFORMATION 
ALL INQUIRIES WILL BE PROMPTLY HANDLED 





In any technical business 
the specialist has a unique 
value in his specific field. 
It is logical that a manufac- 
turer of a specialty product 
should be of greater value 
in his particular field. 
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YONKERS 2, NEW YORK 


CABLE ADDRESS “BURMELL 


















Built on Aluminum 





BS 
RTI pect 
v 


sie pinch hitter who swats the ball over 
SE 


the heads of the outfielders for a homer 
has “the extra something that spells top 
performance.” 

in any field it’s the extra something that 
makes top performance possible. 
MINIATURE SELETRON RECTIFIERS Nowhere is this rule more forcefully demon- 


strated than in Seletron Selenium Rectifiers. 
Their extra rugged construction and high 
precision standards have enabled them to 
- ‘ establish unbeatable performance records in 


every type of application. Efficient—depend- 














In addition to the power stacks illustrated Seletron able 5 ay durable, under the severest service 
Selenium Rectif'ers are furnished in small sizes. conditions. 
Specify SELETRON SELENIUM RECTIFIERS FOR Leadi e ve if 
RADIO AND TELEVISION APPLICATIONS. ae a a ee rey 
and recommend Seletron Rectifiers. 
CODE NUMBER 5LI 5M1 5P1 5RI 5Q1 Furnished in a wide range of voltages and 
Current Rating 75ma. 100ma. 150ma. 200ma. 250ma smdiva 
current 
Plate Height 1" 13/16") =—«19/2" 1:12" . s to meet individual 
Plate Width = 7/8" “"—s«4:3/16"— 9: 4"—:2" requirements. 


Write today for catalog. Address Dept. ES-17 





SELETRON DIVISION 


—— =— ® RADIO RECEPTOR COMPANY, Inc. RP 


Since 1922 in Radio and Electronics 


251 WEST 19TH STREET. NEW YORK 11, N. Y. 
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die pressed 


Die pressing enables AlSiMag to produce 


many shapes and sizes in large quantity... 


speedily, and at low cost 





One of several batteries of AlSiMag presses. These 
presses range from fully automatic high speed presses 
to large presses handling pieces up to 14” square 


For better, speedier service, AlISiMag makes its dies in its 

own modern die shop. This die shop serves only our customers, 
operates on a non-profit basis. Superior die pressing equipment 
and technique is another reason why American Lava 
Corporation is known as Headquarters for 


Custom Made Technical Ceramics. 


! P 


CHATTANOOGA TENNESSEE 


SALES OFFICES: ST. LOUIS, MO., 1123 e, Tel Garfield 4959 @ NEWARK, N J. 671 Broad St, Tel Mitchell 2-8159 @ CAMBRIDGE, Mass. 38-B Brattle St 


Tel. Kirkland 4498 @ CHICAGO, 9S. Clinton St., Tel: ( 721 @ LOS ANGELES, 324 N San Pedro St Mutual 9079 @ PHILADELPHIA. 1649 N. Broad St. 








MYCALEX 410 





Sets astonishing high operational 
record for telemetering commutator 
used on aeronautical research proj- 
ects... MYCALEX 410 only insula- 
tion to fill exacting requirements. 


To March 18, 1949, more than 282 hours of 
maintenance free, high speed, clean signal 
telemetering commutator performance has 
been logged on MYCALEX 410 Units. . . .,Ex- 
perience indicated four hours was optimistic 
. .. Specifications hoped for ten hours... 
and the challenging problem was solved by 
MYCALEX 410 molded insulation. 


SPECIFICATIONS TO BE MET IN PRODUCING MYCALEX 410 MOLDED 
INSULATION COMMUTATORS FOR TELEMETERING 


0.0. 2.996” + .000 -— .002 « Location of 3 slip rings and the 3 contact 
arrays from the center has a total tolerance of + .001. © Contact spacing 
6° apart + 1 minute. ¢ Parting line thicknesses on insulation body are 
+ .002 —.000. © Concentricity between ball bearing bushing and 0.D. 
.0015..° Assembly height from face of slip rings and contacts to Mycalex 410 
has tolerance of + .002 —.000. ¢ Every contact must be tested from its 
neighbor contact for infinity on a 500 volt megger meter © Plate ambient 
—20° C. to + 100° C. © Plate to operate at 95% humidity must not warp, 
crack, change in dielectric constant or resistivity * Contacts to resist high 
temperatures and must not loosen when repeatedly heated by soldering. 





SPECIFY MYCALEX 410 for Low Dielectric loss. . . . High Dielectric strength. 


. High Arc Resistance. . . . Stability over wide Humidity and Temperature 
Changes. . . . Resistance to High Temperatures. . . . Mechanical Precision. 
.. . Mechanical Strength. . . . Metal Inserts Molded in Place. . . . Minimum 


Service Expense. . . . Cooperation of MYCALEX Engineering Staff. 


eae si NCE 
t AYCAL 







Y 


MAKES HISTORY — 






co 
a 


Illustrated are top and bottom views of the MYCALEX 
410 molded insulation commutators manufactured to 
the specifications of Raymond Rosen Engineering Prod- 
ucts, Inc., for Air Material Command and Navy teleme- 
tering projects. This commutator, with 180 contacts 
and 3 slip rings of coin silver, samples sixty channels 
of information such as air speed, altitude, angle-of- 
attack, temperature, pressure, voltage and other vari- 
ables; and provides thirty synchronizing pulses. 








MYCALEX 410 molded insulation is designed to 
meet the most exacting requirements of all types 
of high frequency circuits. Difficult, involved and 
less complicated insulation problems are being 
solved by MYCALEX 410 molded insulation . . . 
the exclusive formulation of MYCALEX CORP. OF 
AMERICA . . . our engineering staff is at your 
service. 


MYCALEX CORP. OF AMERICA 
«= “Owners of ‘MYCALEX’ Patents” 
7 age Pol ond Sorrel See MN 4. Execulive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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A national program...a superior 


all weather navigational facility 


for all aviation...a first 


Rapid progress toward successful completion of 
the ODR system of radio navigation in the United 
States is a prime example of Government-Industry 
cooperation 

The CAA designed and installed the national net 
work of ODR stations—300 operating now—200 
more going in fast. Aeronautical Radio Inc., airline 
subsidiary, wrote the aircraft equipment specifica 
tions. Collins, leading its field, designed and built 
the equipment 

A thousand Collins sets have been ordered by fore- 


available now! 


line project at Collins... ae. 


most airlines, government agencies and individuals 
one half of these have been delivered . . . current 
deliveries, 30 per week. The complete job was done 
receivers, power units, instruments, test equip 
ment, antennas, accessories for all types of installa 
tions. They are on the production line, ready, tested, 
CAA type certificated. 

ODR has arrived. If you operate airplanes for 
business or pleasure, you need ODR airborne equip 
ment. Collins is your source. We will welcome in 
quiries based on your requirements 


ae) 
| i} 
Collins 51R VHF (108—136 mc) 280 channel navigation receiver. || «@= || Control 
| 
ak — 
box. (sé iter ff Radio 


magnetic indicator. 








This accessory unit will provide mounting for 2 omni-bearing indicators, 3 servo amplifiers for RMI, 


and power units for two 51R receivers. 


ue 


* Now officially referred to by the CAAas VOR (Visual Omni- Range) 


IN AERIAL RADIO NAVIGATION, IT’S... 
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A HANDY LITTLE GADGET 
WE THINK YOU'LL LIKE 


.Write for yours today 


This Sprague Capacitor Indicator comes in mighty handy 
to engineers, designers or anyone else who works with 
capacitors. Fits the pocket. With it you can quickly con- 

_ vert the capacitor color code to capacitagce, tolerance 
and voltage values; determine the availability of re- 
quired capacitor types in the proper physical sizes, and 
read part numbers direct without cross reference ordelay. 
Write on company stationery for your Indicator to- 


day. We'll send it promptly—with our compliments. 


Capacitors 
*Koolohm Resistors 
P | fe) | E E R S @) SS *Trademark Reg US Pat Ol 


ELECTRIC AND ELECTRONIC PROGRESS 














SPRAGUE PHENOLIC MOLDED TUBULARS 


The most important paper dielectric capacitor 
development since the war. 


entional paper tubulc 
istant non-intlamn 


conservative 


e Bulletin 210A. Samples on req 
F 


SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS 
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FOR PRODUCTION TESTING AND 
SORTING OF COMPONENTS... 


~ AULO-BRIDGE 


The Auto-Bridge is an automatic impedance bridge operating 
at high speed for testing resistors, capacitors, inductors, or im- 
pedances and sorting units into as many as 8 groups according 
to values predetermined by plug-in standards. Units ranging 
from 10 ohms to 5 megohms may be checked and sorted at the 
rate of 2400 per hour into 8 groups, or 3600 per hour into 4 
groups. Accuracy of measurement within plus or minus 0.3% 
can be obtained at 1000 cycles on resistors within the range 
from 10 ohms to 1 megohm. 


®@ The Auto-Bridge eliminates the human factor and therefore 
the greatest single source of error in repetitive testing routine. 


«t ?:- 
trae ahe essay 


@ It provides extreme flexibility of operation in going from 
one test run to another. Only 2 minutes required to change a 
setup by means of plug-in standards. 


@ Test pieces are fully at rest while being measured, for maxi- 
mum accuracy. 


@ Test pieces are automatically sorted into containers in 
accordance with different tolerance limits. 


@ Provides Quality Control of the highest order at the lowest 
cost, by accurately checking and sorting radio, electronic and 
electrical components to set tolerances. 


@ Continual operation is assured by regional servicing facili- 
ties, including spare chassis for promptly restored operation, as 
well as stocked replacement parts and tubes. 





@ The Auto-Bridge pays for itself in short order out of direct 
savings in time and labor. 


@ CONSULT US REGARDING YOUR QUALITY CONTROL TEST REQUIREMENTS. 
Industrial 


— ; 
y= UTA MLL LLC 


17 POLLACK AVENUE 
JERSEY CITY 5, N.d., U.S.A: 


Instruments: 
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PRODUCT DEVELOPMENT 








Completely Insulate the 
Contacts of the 


STRUTHERS-DUNA 


NEW SMALL 


REVERSING A CONTACTOR 


‘nO aa 


tree i 
co 
pereesas I} coaTactoe 


Photo, Courtesy of 
Struthers-Dunn, Inc., 150 North 13th St., Philodelphia 7, Pa 








MOLD DESIGN + MOLD CONSTRUCTION - PLUNGER MOLOING 





When entrusted with molding electrical 
parts, Consolidated espouses two Freedoms 


Freedom from Flash Freedom from Scrap 


Twelve precisely positioned threaded brass 
inserts flush themselves across the width of 
the Terminal Block. Sets of three double- 
prong contacts angle into the base of two 
Yoke Blocks. All are clear of flash, the threads 
are clean of scrap... perfection finishing 
obtains! For the care Consolidated exer- 
cises in delivering top quality custom mold- 
ing, we enjoy the confidence of America’s 
most prominent electrical manufacturers 
May we so serve you? Facilities include 
mold construction—and finished processing! 
Inquiries invited! 







Your Blueprint 
in Plastic 









— Marching forward 
with Plastics since 1874 


+ TRANSFER MOLOING + INJECTION MOLDING + COMPRESSION MOLDING 


Sar A 
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A MESSAGE TO AMERICAN 


INDUSTRY ° 


74th OF A SERIES 


The Election of November 2,1948 


GAVE NO MANDATE 
FOR SOCIALISM 


The President and those who support his legis- 
lative program have objected to the substance of 
my previous editorial, which appeared under this 
headline: “Now is the Time to FIGHT SOCIAL- 
ISM in Washington.” 


In that editorial I explained how Washington 
is poised to follow the disastrous policy of forc- 
ing industry to skimp on new plants and new 
equipment. That policy landed Britain in the 
numbing embrace of the Socialists. I cited the 
experience of Britain to show how such skimping 
on industrial tools can bring a nation to economic 
stagnation . . . and Socialism. 

The President, in his recent Jackson Day 
speech, brushed aside this warning . . . “They 
are again trying to frighten the people with the 
old worn-out bugaboo that Socialism is taking 
over in Washington.” Senator Francis J. Myers 
of Pennsylvania asserted that I was guilty of 
“warfare against any reasonable effort to keep 
our system of free enterprise working.” 

These criticisms may be sincere. But they are 
not well-founded. 


I want to show why they are not well-founded 


by basing this editorial on Washington rather 
than Britain. 


In Washington the Administration has pro- 
posed a legislative pregram, the key parts of 
which would clearly put the country far on the 


road to Socialism. Let us see how. 
There are two steps in the process: 


First: The government by its taxation pro- 
gram undermines private industry so that it 
cannot provide itself with the necessary new 
plant and tools. 

SECOND: The government itself steps in to 
provide the plants and equipment that it 
has blocked industry from getting. That is 
Socialism. 


Here is how Washington is promoting Socializa- 


tion of the steel industry—and of other industries. 


Steel has been expanding its capacity and im- 
proving its equipment chiefly by plowing back 
its profits. During the last three years it has spent 
$1.4 billion for new plants and new tools. That 
was more than the companies had available from 
their own earnings. But profits provided more 


continued on next page 











than half of that money—more than $700 mil- 
lion. The remainder came from loans and from 
depreciation reserves set aside out of the earnings 
to replace worn-out equipment. 


Profits must continue to provide the funds 
needed to pay for the bulk of the steel industry's 
necessary expansion. That is because private citi- 
zens, their income slashed by heavy taxes, have 
not been willing to buy steel stocks even at prices 
ruinously low for the companies and their present 
stockholders. The stock market currently prices 
the mills and other facilities of the nation’s princi- 
pal steel-producing companies at far less than 
fifty percent of the cost of reproducing them. 


Let us take another example. Profits are essen- 
tial to expansion in the electric light and power 
industry also. This year private companies are 
planning to buy $2 billion worth of new plant 
and equipment. To do that without going over- 
board in debt, they must sell to the public some 
$300 million worth of common stock. A squeeze 
on their profits would make that sale virtually 
impossible. 

For tens of thousands of small business enter- 
prises profits afford virtually the only practical 
source of funds for new equipment and expansion. 

In the face of these and many other examples 
that might be cited, what is the most effective way 
to prevent industry from re-equipping itself and 
expanding is capacity to meet our essential needs? 

Obviously, it is to cut down profits. And that 
is what the Administration is trying to do. The 
President has declared that steel prices are too 
high, and is demanding that Congress raise taxes 
sharply on all corporations. 

There you have the first step toward social- 
izing industry. 


Next comes step two. Have the government 
supply the tools and equipment which, by taxa- 
tion, it prevents industry from getting. 


The Administration has proposed legislation 
to carry out this second step. It is called the 


“Economic Stability Act of 1949,” for short, the 
“Spence Bill.” 


This bill gives the President the power to pro- 
vide industrial facilities—in steel, power or any 
other industry—where he finds that a shortage 
is hampering or is likely to hamper the economy. 

True, the bill says that the government is not 
to construct new plants if private companies will 
do it through government loans, on terms pre- 
scribed by the President. That may be just one 
step short of complete socialization. But it is only 
a short step. And the Spence Bill authorizes the 
government to take that step. 

By itself, the Administration’s “Stability Act” 
sounds harmless enough. It would have the gov- 
ernment build plants only as a last resort. But it 
provides also that if private enterprise cannot 
turn out all the goods the country needs, the 
government can and should step in and provide 
the equipment to do it. 

Now, take that power together with an Ad- 
ministration tax program that undercuts the abil- 
ity of private enterprise to supply the new plants 
and equipment it needs out of its own earnings. 
That combination promotes government owner- 
ship and operation of industry. 

And that is Socialism. 

The American people, of course, have the right 
to live under any system they choose—Capitalism, 
Socialism, Fascism, Communism, or what-have- 
you. But before Socialism or any other “ism” is 
imposed upon us from above, the people should 
know the facts. If this editorial shall have con- 
tributed in some small degree to that end it will 
have served its purpose. 


The election of November 2, 1948 gave no 
mandate for Socialism. 





President, McGraw-Hill Publishing Company, Inc. 





























Good-All Electric Mfg. ¢ 


100% reliahility ! 


That's why ee 
HEINEMANN 
MAGNETIC 
CIRCUIT BREAKERS } 


are used in the r 
shown below 











though the breaker trips INSTANTLY 
on short circuit or dangerous over- 
load, a magnetic-hydraulic time delay 
retards the trip unit in case of minor, 
temporary overload. Rotation of the 
high speed latch releases contacts 
which are under heavy spring pres- 
sure, while the high speed blow-out, 
through magnetic action, gives instant 
arc interruption. 
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Manufacturers of electrical apparatus and 


re liances, repair and maintenance depart- 
© VERY HIGH BREAKING STRENGTH oe : 4 


ments and rewind shops will find MIRAGLAS* 
© WILL NOT STRETCH OR SHRINK CORDS ideal wherever a low-cost high qual- 
e WILL NOT ROT ity binder twine or high strength tension 


© RESISTS OILS, CORROSIVE FUMES member is required for . .. 
AND MOST ACIDS banding field and armature coils... 


. wrapping string bands on small armatures 
© GOOD MOISTURE RESISTANCE oe a 


... protecting front of commutator V-ring... 
AND IS THE LOWEST-COST CORDAGE reset strings...tying slot insulation . . . bind- 
ON THE MARKET COMBINING ALL ing on V-ring extension... filling in winding 
THESE ADVANTAGES ~ coils...lashing ends of coils in large motors 
and generators — and when wax-treated 


MIRAGLAS* CORDS are made for assembling and tying wire harnesses. 
by plying fine, strong, flexible 
fiberglas (filaments of glass) 
into twines ranging in size from 


THE .014” to .154” in diameter and 
menial available either treated or un- For MIRAGLAS* CORDS as for all other ELECTRICAL 
pense as ae INSULATIONS you can depend upon MITCHELL- 


W 
JARTERS prene or wax. ‘ a et 
Wor go YEARS RAND “Electrical Insulation Headquarters” since 1889. 


3 


*Woven of fiberglas 
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operate 
in safety 


PROTECTED 





LINE AND LOAD STABILIZATION 


Sorensen Electronic Voltage Regulators 
alone give you all these extra safety features:— 

e Full protection against both line and load changes 
from one instrument. 

e@ Overvoltage protection using the special Safety 
Diode, developed by Sorensen for hair line precision. 

e Additional protection against overvoltage by use of 
a Heinemann Circuit Breaker. 


e@ Protection against overload through a Klixon Over- 
load Protector. 





The Sorensen Voltage Regulator is simple and compact, easy to install. It has only 
| four tubes — all standard except the special Sorensen Diode’. It is designed to fit 





in a small space — ideal for either relay rack mounting or cabinet mounting. 
Don’t take chances! There is one sure, safe protection for delicate instruments and 
plex equip t — Sorensen Voltage Regulators. 
| 
SPECIFICATIONS *The SORENSEN 
for the 1000S Model SAFETY DIODE 
Input Voltage Range 95—125 V. 
Output Voltage Range adjustable between 110—120 V. Why does Sorensen make its own 
Output Load Range O—1 KVA Diode? 
Regulation Accuracy + 0.1% against line 1. to preserve rigid quality control 
+ 0.2% against load 
Harmonic Distortion less than 2% 2. to permit interchangeability of 
Power Factor Range down to 0.7 P. F. diodes 
Recovery Time 3 to 6 cycles 3. to insure proper ageing of the 
Line Frequency Range 50 to 60 cycles tube, a process which improves sta- 
Other Models from 150 VA to 15 KVA single phase bility and permits Sorensen to un- 


and 45 KVA three phase. conditionally guarantee its diode 


tubes for 2500 hours. 

NOBATRON and B-NOBATRON 
Send for information on these 
highly stabilized D. C. Regulators. 


4. to give you a diode with an octal 


base, eliminating pin-resistance diffi- 





culties. 
Literature Available! Send for your Saturable 
Core Reactor Data Booklet — It's FREE 


Go ENSEN and Company, Inc. 


375 Fairfield Ave., Stamford, Connecticut 
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easy assembly 
dependable performance 


reasonable cost 


These Erie Resistor Trimmers are com- 
pactly designed for easy installation on 
the assembly line and give the design 
engineer wide latitudein chassislayout. 
They have a rugged stability that spells 
long life and dependable performance. 


Erie Trimmers have the quality that 
indicates their use on the highest priced 


BRIE TRIMMERS 


STYLE 531 and 532 


STYLES 531 and 532 


























STYLE 557 


STYLES 554 and 557 


Capacity Ranges: 
Zero Temp. Coeff. 1.5-7 MMF, 3-12 MMF & 
5-25 MMF 
N750 Temp rt S- — MMF & 8-SO MMF 
Working Voltage: 350 V.D.C 
Q Factor @ 1 MC.: 500 min. 
Initial Leakage Resistance: 10,000 nants min. 
Styles: 554 Mounted with Spring-Clip; 557 for 
Sub- panel or Bracket Mounting 


given below. Samples will be sent to 
interested manufacturers on request. 





Capacity Ranges: 0.5-5 MMF fon 1-8 MMF 


sets, with a price tag that permits their Working Voltage: S00 V.D.C 
; ee ax. Temperature: 7 4 
adoption for the most competitive FM Q Factor @ 1 MC.: 1,000 min. 


4 ¥ Initial Leakage Resistance: 10,000 megohms min 
and TV numbers. Specifications are Styles: 531 for panels .015” to .039”; 532 for .040” 


to .065 


STYLE TD2A 


STYLE TS2A 





STYLES TS2A and TD2A 


ce Ranges: 
Zero Temp. Coeff. 1.5-7 MMF & 3-12 
N300 Temp. Coeff.3-13 MMF & 5-20 MMF 
NSOO Temp. Coeff.4-30 MMF & 7-45 
Working Volta ano Vv. ne a 
Q Factor @ 1 Mc 
Initial Leakage cba Yo, 000 megohms min. 
Styles: aren Single Condenser; 
2A, Dual Condenser 











ERIE RESISTOR CORP., ERIE, PA. 
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Now you can work with 


REMALLOY 


Permanent Magnet Material 


A M8 tally naib 






for the 105t Line 





ARNOLD can supply REMALLOY 
.in the form of BARS and CASTINGS 
or SINTERED TO SPECIAL SHAPES 





















REMALLOY generally may be used 
instead of 36-41% Cobalt Permanent 
Magnet Steel—replacing it without 
design changes, and at a cost saving. 


In addition to our customary production of all types of ALNICO and 
other permanent magnet materials, we now produce REMALLOY. 
The various forms in which it is available—bars, castings or sintered 
shapes—are all produced under the Arnold methods of 100% quality- 
control; and can be supplied to you either in rough or semi-finished 
condition, or as completely finished units ready for assembly. @ Let 
us help you secure the cost-saving advantages of REMALLOY in your 
designs. Call or write for further data, or for engineering assistance. 


THE ARNOLD ENGINEERING (COMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
ur copy: 147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 





mation 
write for y? 


ARNOJ }) SPECIALISTS AND LEADERS IN THE DESIGN, ENGINEERING: AND MANUFACTURE OF 
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It you knew Moly’...as we know Moly’! 


KW 























ELM DENUM ing 























| 
Wi HER you need Molybdenum to the unusual requirements of the job 

for cc ar tooernepe use or for an and was delivered to his complet> , 
unusual application, we can supply satisfaction. 
you with Elmet Molybdenum in sheet, For Molybdenum for any applica- 
rod or wire form tion, you can rely on ELMET MOLY’. 

F’rinstance: A manufacturer recent- We've supplied it in sheet, rod or wire : 
ly required some Molybdenum rod form for such varied uses as electronic | 
that could be machined and formed tubes, windings for high temperature 
into unusual shapes. We introduced furnaces, precision laboratory appa- 
him to ELMET MOLY’ -~ and solved ratus, metal vaporization equipment 
his problem. It conformed perfectly and firing boat 

* * * 
I V | t r Molyt 
V t f to N American 
NO} LOO VV MET Ti Molybdenum 


NORTH AMERICAN PHILIPS COMPANY, INC. 


Dept. FA-5, 100 East 42nd Street, New York 17, N. Y. 
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NOT ONE...NOT TWO... 















with this revolutionary New 


Here it is... General Industries’ newest devel- 
opment in phonomotors . . . a dependable, 
single-powered unit for a// three types of rec- 
ords —78 RPM, 33% RPM and 45 RPM. 


Speed shifting is accomplished by means of an 
external shift lever which ingeniously positions 
various spindles in contact with the idler wheel. 
At 78 RPM, the rotor shaft is in direct contact 


with the idler wheel. For the slower speeds, the 
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MODEL TS—Extremely compact 2 pole, shaded pole motor 
ideally designed for use in record changers and all types of 
portable phonographs and radio-phonograph combinations. 


PHONOMOTOR! 


rotor shaft is automatically disengaged and one 
of two secondary spindles is moved into con- 
tact with the idler wheel to produce the desired 
speed. Both secondary spindles are driven from 
the rotor shaft by specially compounded oil- 


resistant Neoprene belts. 


For additional information—specifications, 
blueprints and quotations—write, wire or 


phone today. 


The GENERAL INDUSTRIES Co. 


DEPARTMENT B e¢ ELYRIA, OHIO 





What happens when 
your ear when sound waves come in from a telephone 
conversation ? 


Bell Telephone Laboratories scientists have developed 
special apparatus to help answer these questions, for the 
telephone system is designed to meet the ear’s requirements 
for good listening. 


In the test pictured above, the young lady sits before 
loudspeakers in a soundproofed room with a small hollow 
tube, reaching just inside the ear canal. Sounds differing 
slightly in frequency and intensity come from a loud- 
speaker. The subject seeks to tell one from another, record- 
ing her judgment electrically by pressing a switch. 


you hear? What happens inside 


ahs a 
Pw. to 











Meanwhile, the same sound waves pass down the hollow 
tube to a condenser microphone, 
the exact sound intensities she 


and a record is made of 
identified. Results help 
reveal the sound levels you can hear clearly and without 
strain—the sounds your telephone must be designed to carry. 

Scientists at Bell Telephone Laboratories make hun- 
dreds of tests in this manner. It’s just one part of the work 


which goes on year after year at the Laboratories to help 
keep Bell System telephone service the finest on earth. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for con 
tinued improvements and economies in telephone service 




















Karp 
makes 
cabinets 





tiny — 















From a simple, inexpensive metal box to the most elaborate housing — we are equipped 
to build cabinets and enclosures of any kind. 

We have no ready-made stock items. Each job receives custom workmanship. This 
permits flexibility in your specifications, yet our modern production methods keep prices 
in line with competition. 

Our long-experienced craftsmen, aided by the most up-to-date mechanical facilities, 
impart to each job, big or little, the unmistakable mark of superior workmanship. This 
gives added value to your finished product. Attention to the most minute detail means 
complete uniformity that makes your final assembly operations easier and less costly. 

Our vast accumulation of stock dies often saves our customers the expense of special 
dies. Painting and finishing are done in an ultra-modern air-washed atmosphere— 
dustproof. 

From design to delivery we offer you superior work and service in sheet metal fabri- 
cation. Tell us your needs. Write for informative literature. 


KARP METAL PRODUCTS CO., INC. 


215-63rd STREET, BROOKLYN 20, NEW YORK 
Cineslown ¢ eee lsaiee 44 fe Sheet. lletal 
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FREED 






tmoceonce 


S000 omens 


INCREMENTAL 
INDUCTANCE 
BRIDGE 


(MPEDANCE RANGE: Ose millibeory te 1000 


s le five reeges. ledectesce voles er: 
reed directly weno @ feer dist ood 
owl reage cos be extended te 


IMDUCTANCE ACCURACY: Witte pies or 
wiees 1% threegh the frequency reage trom 
60 te 1000 cycles. 


NULL DETECTOR 


No. 1140 For bridge measurements, 
providing visual null indications or 
aural ladications when used in con- 
junction with headphones. The unit 
may also be used as a high gain am- 
plifier for general laboratory work 
Functionally, the instrument consists 
of a high gain linear amplifier with a 
30 db input attenuator in addition 
to the variable gain control. Output 
voltage volts undistorted into 
1 megohm load, and 10 volts into 
20,000 ohms. 





om, y, 0) 
) i 7 of f 
LeCade luaduactords 
We. 1161 
We. 1160 Wx 1 WY steps Wo. 1162 

Wal WY steps 10x 01 MY steps 101 01 WY steps 
101.1 WY steps 101.001 BY steps 101 001 HY steps 
101 OL NY steps 2008-50 .000 cycies 101.0001 MY steps 
500 15.000 cycles 10.000 300.000 cycles 











9 we 4 
OT LA 

“a L 

Type 1-2 

2000 30,000 cycies 

Type = inductance Value Type: Inductance Value Type 5 
7 1 wa s mH ‘ 

2 = ’ _m ’ 
> pe : 2 = UI 
« 
s ‘ : aaa cA 
10 a ' wd & 
1s ’ sm ‘ 
20 mH ’ 10 me ' 
so me ’ 1s ‘ 
7s ow 4 20 = ‘ 

iow oe, ote 

1 

200 ’ pada ° 

200 mH ‘ so a 

200 uN ‘ 7s mn , 

300 mH ‘ 100 mm ' 





High quality toroidal coils wound on molybdenum permalioy dust cores 
All those listed above can be supplied in hermetically sealed cans, 


commercial type construction or 


open units. Other types can be 


supplied out of stock on special orders. 














No. 1030 Frequency range 
from 20 cycles to 50 kilo- 
cycles. an range from 
5 to 500. "OQ" of induc- 
tors can be measured 
with up to 50 vojts across 
the coil. Indispensable 
instrument for measure- 
ment of "'Q" and induc- 
tance of cojls, "OQ" and 
capacitance of capaci- 
tors, dialectsic losses, 
and power factor of in- 
sulating materials. 


“PRODUCTS of EXTENSIVE RESEARCH” 
INSTRUMENTS & COMPONENTS! 
HIGH FIDELITY OUTPUT TRANSFORMERS — “A!” 





INDICATOR 











HERMETICALLY SEALED COMPON 
i 


07 





No. 1010 An invaluable instru- 
ment for precision laboratory 
adjustment and incoming in- 
spection of resistors, capacita- 
tors and inductors . . . Entirely 
self-contained, A.C. operated 
and includes a three frequency 
oscillator, an A.C. bridge and 
a null detector. 






ENTS 


VDiscrvime(n Aion 







Fo. 1164 
10210 WY steps 
102 1 MY steps 
1Oa 1 WY steps 
50-1000 cycles 


100 HY 
#1901 75 HY 
#1902 50 HY 
#1903 25 HY 
#1904 10 HY 
#1905 5 HY 
#1906 1 HY 


Available from stock 
in the indicated in- 
ductance values. 


For telemetering and remote contro! ap- 
plications using audio and supersonic 
frequency subcarriers. 








Nerrow bend poss filters for remote 
contro! and telemetering applications. 
High poss, low poss, band pass and band 
eliminction filters for communicetion 
end carrier systems. 
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Today, ever increasing demands 
for the famous Eimac triodes keep 
assembly lines producing record- 
breaking quantities. 7 


EIMAC 
TYPE 450TH 
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Follow the Leeders to 







Many years of reliable service in many types of application 
have established the Eimac 450T as the standout triode in its 
power class. 


Recent technical achievements make the 450T a still better 
tube. Adoption of the Pyrovac plate and a non-emitting grid 
have amplified this already rugged tube’s ability to ‘take it.” 
Life expectancy and overload handling qualities have been 
increased multifold. 


Comprehensive technical data on the Eimac 450T are 
immediately available . . . write direct. 


EIMAC TYPE 450TH 
ELECTRICAL CHARACTERISTICS 
Filament: Thoriated tungsten 


Voltage - - - - - : - - 7.5 volts 
Current . - - - . 12.0 amperes 
Amplification Factor (Average) - : : : ° ‘ . 38 
Direct Interelectrode Capacitances (Average) 
Grid-plate - - - - - - - 5.0 wufd. 
Grid-filament : - - - 8.8 wufd 
Plate-filament  - . - : - : ° : 0.8 pufd. 
Transconductance (1, =500 ma., E, = 4000v.) - - 6650 umhos 
MAXIMUM RATINGS 
Radio Frequency Power Amplifier and Oscillator 
Class-C Telegraphy (Key-down conditions, | tube} 
Frequencies below 40 Mc 
D-C Plate Voltage - - - - - - 6000 Max. Volts 
D-C Plate Current - - - - - - 600 Max. Ma. 
Plate Dissipation - . - - - - - 450 Max. Watts 
Grid Dissipation - - - - - - - 65 Max. Watts 


EITEL-McCULLOUGH, INC. 


728 San Mateo Ave., San Bruno, California 
Export Agents: Frazar & Hansen, 30! Clay St., San Francisco, California 
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THis PERMANENT-MAGNET rotor means 
RELIABLE ROUND-THE-CLOCK POWER 






121 FEWER PARTS... 
LESS MAINTENANCE WITH 


@ Jackson Portable Power Plants are j w D i A we A 


built in capacities of 1.25, 2.5, and 


5 K.V.A. Radial members of the ; PERMANENT MAGNETS 


rotor are high-energy magnets made 





of Alnico V. Indiana Permanent Mag- 
nets work their magic on both big 
jobs and small 


121 fewer parts in a better, more dependable generator! That’s what 
Indiana Permanent Magnets have done for Jackson Portable Power 
Plants. The rotor now is a permanent magnet field. There are no brushes 
or collector rings . . . no commutator sparking or arcing. Less heat is 
developed. Over-all size and costs are reduced. Maintenance is mini- 
mized. Here, again, modern design with Indiana Permanent Magnets 
is a product plus that pays. 


INDIANA PERMANENT MAGNETS MAY BE YOUR ANSWER, T00! 


For tour decades, the pace-setting de- rials. Indiana offers you the experi- 
sign techniques at Indiana have made ence and know-how of more than 30,000 
possible new and better permanent different applications. Let’s get our 
magnets. And, on countless different engineers together on your problems. 
products, this versatile “packaged en- Write today. 


ergy” improves performance, permits Free Zz. ¢ fon DPestesees 


new functions, saves space and money ‘ 
e Ask for free Book No. 


. 2 % 4-E5—our new per- 
separating devices ...in transforming manent magnet refer- 
electrical energy into mechanical mo- ence manual. A note 

: on your company let- 
were terhead will bring a 
the apparent characteristics of mate- copy to your desk. 


. as mechanical force in holders and 


tion, and vice versa... in changing 





KE) THE INDIANA STEEL PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE © CHICAGO 2, ILLINOT'S 
PERMANENT 


SPECIALISTS 1N “PACKAGED 
MAGNETS 















eu « 8G: Y¥.*° 





Si BCR 1908 
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The Coordinated Design and Styling of Westinghouse 

instruments contribute greatly to the space-saving 

Here's on-the-job proof of instrument performance ! arrangement and excellent appearance of this installation. 
For such complex and exacting instrument applica- 

tions, reliability is a ‘must’. Every part of Westinghouse 

instruments is completely designed and manufactured by 


Westinghouse to insure proper relation with all other 
. parts. This undivided responsibility and attention to all 

arges y roe eC ric details assures you of unfailing performance. 
What are YOUR electrical measuring problems? 


develo ment if) the Would they include—reliable performance . . . styling 
oe Size ... readability . . r diff ; i 


. or different types of service 
. portable ... switchboard ... panel . . . recording? 


The vast lines of Westinghouse electrical measuring 


world emp OYS instruments provide you with the answers to all of these 
s s8 8 


problems. Every Westinghouse instrument is backed up 
by more than 60 years of skill, “know-how’’, and ex- 


W F ST N ( 4 0) | S F perience in every field of industry. 





Westinghouse Instruments Also Provide You With 


Dials that stay white under Springs that remain cons 


N STR lJ Vi F N TS all conditions. stant for Ie. 
Magnets that stay perma- Quick delivery of more 


nent. different ratings and types. 


Pivots with high shock capac- Complete Nationwide 
ity and low friction. Service. 


J-40363 


you CAN BE SURE... iF iTS 


Westinghouse instrument specialists are available in the field for 
consultation on your instrument problems. Call your nearest 
Westinghouse office, or write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 

Send for booklet B-2209-A, Communication Instrument Booklet 
B-3283, or Switchboard Instrument Booklet B-3363. 


eee © Tah dane ? PID, SEE Y dc Ta Coal Gd See oe lg 





“SSR a... ha 


Ae ee eee it Ze PF 


+ 
3 
os snenet ens 


Shipshaw No. 2 of the Aluminum Company of Canada on 
er in Quebec, Canada, is the largest hydro- 
pment in the world contained in a single 
welve giant hydro units, with a total generat- 
100,000 horsepower, are controlled from 
|, shown above 











GUARANTEED 
ACCURACY 

1 part in 100,000 

(.001L%) 


thes 


Time bases, rate indicators, clock systems, chronographs, 
geo-physical prospecting, control devices and for running 
small synchronous motors. 































Ispe 212 
TERMINATION he | 


1. Bimetallic, temperature-compensated fork, no heating or { 


CONSTRUCTION heat-up time is required. 


s rd Big 2. Fork is hermetically sealed, no barometric effects on 
HOUSING frequency. 
834" x 19" x 8" Met hinet 3. Precision type, non-ageing, low coefficient resistors used 
WEIGHT where advantageous. 
A 4. Non-linear negative feedback for constant amplitude 


control, 
5. No multi-vibrators used. 
6. Synchronous clock simplifies checking with time signal. 


? 
Ss ICC ift alions 


Accuracy—l part in 100,000 (.001%). 
Temperature coefficient—I part in 1,000,000 per degree 
centigrade (or better). 
Outputs— 
1. 60 eveles, sine wave, 0-110 volts at 0 to 10° watts 





American Time Products, Inc., (adjustable). 

580 Fifth Ave., New York 19, N. Y. 2. 120 eyele pulses, 30 volts negative. 

Gentlemen: 3. 240 eyele pulses, 20 volts positive and negative. Pulse 
Please send descriptive folder, No. 212 duration, 100 micro-seconds. 


product of 
Name 


Company AMERICAN TIME PRODUCTS 


Address ' af 
580 Fifth Avenue IN ( ‘ New York 19, N, Y. 


Operating under patents of the Western Electric Company 


City State 
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I()4 ALLEN-BRADLEY 
FIXED ano ADJUSTABLE RESISTORS 


in this automatic scaling unit 


“Our Model 163 Automatic Scaling Unit,’’ says John L. Kuranz, 
of Nuclear Instrument & Chemical Corporation, Chicago, ‘‘contains 
103 Allen-Bradley fixed resistors and two Bradleyometers. To achieve 
the dependability so necessary in this type of research tool, our 
tests show that only A-B resistors can be used. In addition to their 
functional superiority, their small size makes our portable instru- 
ments really portable.”’ 

Where superlative performance is a must... where unfailing 
dependability is a basic requirement... as in nuclear research 
... you will find Allen-Bradley quality resistors. If you must meet 
high-quality standards . . . specify Allen-Bradley resistors. 


Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis. 





RADIO RESISTORS 





take your choice... 
ap Aal 
PAPER-DIELECTRIC 
CAPACITORS 


Readily available for DC electronic applications, these capaci- 
tors are manufactured in accordance with joint Army-Navy 
specifications JAN-C-25. Case styles include types CP 53, CP 
54.CP'S5; CP 61, CP 63, CP 65; CP G7, CP'69 and CP 70. 
Capacitance ratings are from .01 Muf to 15 Muf, and voltage 
ratings are listed from 100 to 12,500 volts. 

These capacitors are constructed with thin Kraft paper, oil 
or Pyranol* impregnated, which provides stable characteristics 
and high dielectric strength. Plates are aluminum foil, manu- 
factured according to detailed specifications. Special bushing 
construction provides for short internal leads, preventing pos- 
sible grounds and short circuits. The cases have a permanent 
hermetic seal to provide longer life. A variety of mounting 
arrangements are available for various installation requirements. 
Write for detailed description and operating data: Bulletin 
GEA-4357A. 


*Pyranol is General Electric's non-inflammable liquid dielectric for capacitors. 






' 


SAVE SPACE 


CUT CosTs 


j 


Less than one inch long, and only 
one inch square, this postage-stamp- 
size selenium rectifier offers radio build- 
ers substantial savings in production 
costs. Only two soldering operations 
and a minimum of hardware are neces- 
sary for installation in places where a 
rectifier tube and socket won't fit. 
They're built to safely withstand the 
inverse peak voltages obtained when 
rectifying (half-wave) 110-125 volts, 
rms, and feeding a capacitor as required 
in various radio circuits. Tests prove 
that selenium rectifiers will outlast the 
conventional type of rectifier tubes, at 
the same time costing less. Send for 
bulletin GEA-5238. 
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They record in hours, tenths of hours, 
or minutes. Ratings range from 11 to 
460 volts. Installation on a panel or 
switchboard is simplified by quick- 


wiring leads. Timer harmonizes with 
other panel instruments in appearance 
and size. Dependability is assured by 
Telechron* motor drive. Also available 
for portable use or conduit and junction 
box mounting. Check bulletin GEC-472. 


“QUTPUT VOLTAGE 
: CONSTANT 





This 500-va voltage stabilizer is suit- 
able for a wide variety of electronic 
applications where constant voltage is 
demanded. Voltage variations from 95 
to 130 volts are absorbed almost in- 
stantaneously and output voltage main- 
tained at 115 volts (plus or minus 1 
percent). There are no moving parts, r : 
no adjustments to make. This unit will 
operate continuously at no load or short FOR YOUR TELEVISION SETS 
circuit without damage to itself. It will “4 
limit the short circuit current to approx- . 
imately twice stabilizer’s normal full 
load current rating. Other sizes avail- 
able range from 15 to 5000 va. For 
details, check bulletin GEA-3634B. 





General Electric's television cord set 
comes in 6-foot lengths, made of 2/18 
Pot-64 brown Flamenol* rip-cord. Set 
has brown plastic plug and new brown 
Flamenol connector molded on opposite 
end. Rip-cord has smooth finish, resists 
oil, water, acids, alkalies, or sunlight 
deterioration. Rating is 7 amps., no. 18 
wire. Set is designed for assembly on 
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TE METER 
oom sx Tm ” 


*Trademark Reg. U. S. Pat. Off. 


TO TIME j 
‘ fy 2 
‘TUBE LIFE? 

BER } 6 J 

Suitable for installation in radio trans- 

mitters, these G-E time meters provide J 

accurate record of tube operating time. 


I Electric C 





CO GEA-4357A D-C Capacitors 

COGEA-5238 Selenium Rectifiers 
(CO GEC-306 Multi-contact Relays 
/ (COGEC-472 Tube Timers 


NAME 
COMPANY 
ADDRESS 
CITY STATE 
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Please send me the following bulletins: 
(C0 GEA-3634B Voltage Stabilizers 





television receiver rear panel, auto- 


matically disconnects when panel is 
removed. Write for further information. 


DEPENDABLE CONTROL 
- FOR AUTOMATIC DEVICES 





G.E.’s_ multi-contact relays are in- 
expensive units built specifically for 
appliances and vending machines. Con- 
struction features assure quiet, reliable 
operation, and compactness makes them 
adaptable to a variety of devices such 
as coin changers, phonographs, and 
television receivers. Single-circuit con- 
tacts or combinations of contacts for 
multi-circuit application are attached 
to the same sturdy frame and coil 
assembly, affording a multiplicity of 
relay forms. Ratings are 5 amperes at 
115 volts or 24 volts, a-c or d-c. Get 
details from Bulletin GEC-306. 


en Bat at ean den 4 an ase eas eee eres 


pany, Section £667-1 / 
J Apparatus Department, Schenectady, N. Y. J 


/ 





49 











EVERY KNOWN TEST QUALIFIES 
WILBUR B. DRIVER ALLOYS FOR 
SUPERIOR INSTRUMENTATION! 


Photomicrographic checking of grain size and 
quality of metals is only one of the exhaustive 
tests which Wilbur B. Driver resistance alloys are 
subjected to throughout production. There are 
many others including ASTM life, tensile strength, 
yield point, hardness, micrometer and thorough 
testing for resistance. These constant checks plus 
industry-old experience, are the reasons you can 
depend on all Wilbur B. Driver alloys to perform 
as specified. The alloys listed are so produced, and 
are especially recommended for instrumentation. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
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Use one alone-,° 





or stack ‘em like hot cakes... 





I-T-E OVAL RESISTORS SAVE SPACE! 


When space is limited—as in aviation, sound, or electronics applica- 
tions—I-T-E Oval Resistors and Oval Resistor Assemblies may be the 
solution you’re looking for. 












Specially designed to,meet the exacting and changing needs of 
the electronics industry, these modern, wire-wound power resistors 
are distinguished by their high unit-area wattage ratios, which are 
due in part to the heat dissipation qualities of the mounting brackets. 





An I-T-E Oval Resistor—or an assembly of I-T-E Oval Units 
has a much higher wattage rating than that of a conventional round 
resistor of comparable size. You save space and, at the same time, 
gain the dependable performance of I-T-E quality resistors. 


STANDARD Fixtp 
from 5 to 2 





RESISTO 
00 Watts “as 





= ~ 








No matter what your resistor problem is—space, exacting service, 
or dependable performance —be sure to investigate I-T-E Oval Resistors. 
Complete technical information, as well as valuable application data, 
are contained in the new I-T-E Resistor catalog. Send for it today. 









ADJUSta 
rUSTARLE cae 
"10 te 299 wore 
s 







| There's an I-T-E Resistor for Every Purpose» 








1-T-E OVAL RESISTORS 
Maximum Recommended Mounting 
Type owe Length Resistance Centers 
108 Oval 30 mm" 10000 , 
200 Oval 40 = 15000 2%" 
316 Oval 55 3'A"’ 25000 4%"' 
424 Oval 65 4%"' 35000 5’A"' 
600 Oval 75 6" 50000 6%" 














Tht RESISTORS 


The Leader In Technical Excellence 
1-T-E CIRCUIT BREAKER CO., RESISTOR DIVISION, 19TH & HAMILTON STREETS, PHILADELPHIA 30, PA. 
SWITCHGEAR e UNIT SUBSTATIONS e AUTOMATIC RECLOSING CIRCUIT BREAKERS e¢ RESISTORS © SPECIAL PRODUCTS 
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“Which of these 
is on your mind?” 


























+ ANSONIA- 


ee 
HF iMnsea Whether it’s just good hook-up wire you 
HH it Mie Gaal feels) need, made to government, Underwriters’, 















or your own specifications...or...a special 
video transmission cable engineered to 
meet your-precise requirements— 
Ansonia Engineers have plenty of “know- 
how” which will help to assure long-term 
satisfaction from the equipment you 
build. Why don’t you write us about the 
cable or wire problem that’s on your 
mind right now! 











THE ANSONIA ELECTRICAL COMPANY 


SUBSIDIARY OF NOMA ELECTRIC CORPORATION 
ANSONIA. CONNECTICUT 
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SMALL REGULATED POWER SUPPLY 
_10 MEET A 6¢ 









Model 4STIA1 


| apes laboratories, educational institutions, and 
production test departments will welcome this 
new low-priced, small sized regulated power supply. 
Performance-engineered to meet practically every type 
of application within its field, and every budget re- 
quirement, it rounds out General Electric’s very com- 
plete line of regulated power supplies. A striking num- 
ber of features have been enclosed in this sturdy steel 
case—that will impress every engineer as noteworthy. 
Look them over—then order for immediate delivery. 


*% 412” built-in meter with clear, easily read scale. 


Two position switch on panel permits operator to read 
either volts or milliamperes on the meter. 

Operator can switch back and forth under load to 
monitor continuously. 


The 4STIAI1 is continuously variable...180V to 300V 


at 60 milliamperes. 


or varying load conditions. 


* 
* 
* 
% Maintains constant output with varying line voltage 
% Supplies separate AC voltage at 6.3V—center tapped 
at 2'2 amperes. 
% The unit may be operated grounded or ungrounded. 
% All components have been ultra-conservatively rated. 


% Ripple is less than 10 millivolts RMS. 
For complete information on General Electric Regu- 


lated Power Supplies write General Electric Company, 
Electronics Park, Syracuse, New York 


Gru CUR Via pow confidence an — 


See the wide range of 


Regulated Power Supplies 
that are made by— 
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Type PS-4. Dual Regu- 
lated Power Supply 
providing two sep- 
arately regulated sup- 
plies. Individual d-c 
curzent output 0 to 200 
milliamperes; in paral- 
lel 0 to 400 milliam- 
peres maximum. Volt- 
age output: 250 to 4090 
volts, 





Type YPD-4. This unit 
provides a wide range 
of output voltages 
which makes it ex- 
tremely versatile for 
laboratory work. D-C 
current output 0 to 
0.125 amperes maxi- 
mum. D-C voltage out- 
put 160 to 1500 volts. 


Send for a copy 
of our free 


catalog. nae 






Type ?S-4 


Type YPD-2. A me- 
dium power unit of 
high quality for use 
wherever a closely 
regulated d-c volt- 
age of low ripple 
content is required. 
D-C current output 
0-300 milliamperes. 
D-C voltage output 
250-450 volts. 
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* TROPITAN” Furniture by Ritts Co., los peti Col. 


.e-ewhen AMERICAN PHILLIPS SCREWS 
are used to fasten fine furniture like this* 
PURO Take a look at this handsome living room. 


How would you like to try building furniture like that, with wobbly screws 
and slipping, slashing drivers? Well, neither would the builders of this 
visibly top-quality line. So they play safe. They use American Phillips 
Screws instead of binding the frame together, ...and haven't a worry in the 
world about cost, spoilage, or complications in production. In fact, they 
7 guarantee the frame for life. 


CANT SLIP out GL RO Se Nor do they have any worry about their ultra- 

4-WINGED DRIVER CA PERED RECESS modern designs being spoiled by old-fashioned, ugly, slotted screws... 

oF we pooh Hl nor about any burred screwheads left to injure customers and clothes and 

spoil repeat sales. For against all these former threats, they now have 

American Phillips Protection at every fastening point. Now, how about 
you? What fastening worries do you have? Write. 











American Screw Co., Providence 1, R. |.; Chicago 11: 589 E. Illinois St.; Detroit 2: 502 Stephenson Bidg. 













AMERICAN ttf 
PHILLIPS <eeoss®:22= 





Monel, Everdur (sill- 
con bronze) 
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Higher Ohmage makes possible Smaller 
Resistors—Increased Savings 


Compared with Manganin and Constanta 
(Advance*), the copper-base alloys widely used for 
high accuracy wire-wound resistors, the electrical resis- 
tivity of Karma* is exceptional — 800 ohms per 
circular mil foot, at 20°C, it is more than 2.7 times 
greater. Now you can wind even smaller precision 
r&Mistors at still lower cost per ohm. 


More Stable Resistance permits Wider Ap- 
plications—at Wider Temperature Ranges 


The comparably Low Temperature Coefficient 
of Resistance of Karma remains constant over a very 
much wider temperature range than that of Manganin 
or Constantan (Advance*). The ‘‘useful range" of 
Karma is more than 8 times that of Manganin and 4 
times that of Constantan (Advance*). Karma, therefore, 
is especially adapted for service in precision resistors 
that are subjected to severe changes in temperature. 


Low Thermal EMF Value against Copper assures 
Extreme Accuracy 


In cases where error due to voltage generated 
by thermal EMF against copper must be confined to 
negligible proportions, Manganin has long been ac- 
cepted as ideal for resistor windings. The thermal EMF 
value for Karma against copper is equal to that of 
Manganin itself! 





Temp. Coeff. of Resistance: 
00002 max. from —50°c to +100°c 


the improved electrical resistance alloy! 


w 
& 
z 
« 
= 
bal Temperature Resistance 
£ 
z characteristics of 
. KARMA 
© 
z 
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oe sabi 
i 6 
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High Resistance to Oxidation prolongs Elec- 
trical Properties 


The superior surface oxidation resistance of 
Karma, essentially a nickel chromium alloy, enables it 
to retain its fine electrical properties longer than the 
copper-base alloys Manganin and Constantan (Ad- 
vance"). 


Higher Tensile Strength permits Faster Winding 
Speeds — saves Production Time 


In addition to its outstanding electrical qualities, 
Karma affords physical advantages over the commonly 
accepted alloys. Its higher tensile strength permits 
faster winding speeds; its lower thermal expansion 
minimizes distortion and movement in windings. 

In a word, this urgently needed Driver-Harris 
alloy offers plus values all along the line. Ask us about 
it. We shall be glad to supply you with complete data. 


KARMA 





Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, los Angeles, San Francisco, Seattle 


Manufactured ond sold in Canada by 


The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 





*T.M. Reg.U.S.Pat.Off. 





*Formerly D-H experimental alloy #331 


DU PONT POLYTHENE PLASTIC — 
HELPS TELEPHONE ENGINEERS 
SOLVE TOUGH PROBLEM 


NEW WESTERN ELECTRIC CABLE CONSTRUCTION 


New Jacket of Polythene 
and Aluminum is used as Shield 
on Telephone Cable 


* 


< INSULATED 
WIRES 


PAPER 
INSULATION 


The shortage of lead for telephone cable 
sheathing was solved recently, after 
some years of research, by engineers of 
Bell Telephone Laboratories and West- 
ern Electric. They found an economical 
answer in a jacket of a new plastic, 
Du Pont polythene. . 
an aluminum shield. 


. extruded over 


Polythene was chosen because of its 
mechanical properties, resistance to many 
chemicals, resistance to weathering when 
properly compounded, and ease of ex- 
trusion. And the moisture-resistance of 





the polythene-aluminum combination 


is excellent. “Alpeth” cable shown above, a joint de 





t of Bell Teleph Laboratories 
and Western Electric Company, is now being manufactured by Western Electric. 





STR Pare 
ELECTRICAL ENGINEERS FINDING MANY NEW m 
USES FOR DU PONT POLYTHENE PLASTIC 


The use of polythene in telephone cables of colors. The demand for polythene still 
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follows its widely accepted use in many 
other types of electrical equipment. In 
one current application, polythene is 


exceeds the supply, but continuing in- 
creases in production are being pushed 
to meet this situation 


used to mold the potential coil to the Facts about properties of Du Pont 
electromagnet core of a new watt-hour polythene and examples of current use 
meter. Polythene provides greater in- may be obtained by writing E. I. du 
sulation strength, reliability . .. and Pont de Nemours & Co. (Inc.), Plastics 


extra-long life for this potential coil. 
Polythene molding powders may be 
injection- or compression-molded . 
extruded as sheeting, tubing, or wire- 
covering. They are available in a range 


Department, Empire State Building, 350 
Fifth Avenue, New York 1, New York; 
7 South Dearborn Street, Chicago 3, 
INinois; or 845 East 60th Street, Los 
Angeles 1, California 
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OSCILLOSYNCHROSCOPE 


MODEL OL-15B 






GENERAL FEATURES 


Five-inch cathode ray tube operating at 4,000 volts accelerating 
potential. Ordinarily supplied with Pl phosphor, others avail- 
able on special order 


Vertical amplifier flat within 3 db. from 5 cycles to 6 mega 
cycles.’ One inch deflection with .05-volt RMS input 


Horizontal amplifier flat within 1 db. from 5 cycles to 1 
megacycle. 

Built-in calibrating system tor determining wave amplitude 
No external meter needed 


Deflection plates and intensity grid available directly at front 
panel terminals. 


No waiting for trace to reappear after adjusting gain or 
applying DC component to input. 


Low capacitance, high impedance probe supplied for mini- 
mizing test circuit disturbance 


Reasonably symmetrical waves permit full 


screen vertical 
deflection 


Contained in single cabinet, weighs less than 100 pounds 





@ COMPANION 


SWEEP CALIBRATOR 
MODEL GL-22 


For accurately calibrating sweeps. Mark- 
ers are provided at 1/10, 4, 1, 10, and 
100 microsecond intervals which may be applied as deflection 
or as intensity modulation. May be triggered directly from 
OL-15B. Write for bulletin MC-549. 
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Combining the functions of 


OSCILLOSCOPE and SYNCHROSCOPE 


An Outstandingly Versatile Instrument 


Applicable to— 

@ TELEVISION @ FACSIMILE 
@ PULSE MODULATION @ RADAR 
@ NUCLEAR PHYSICS 
@ COMMUNICATIONS 


AS AN OSCILLOSCOPE 


Linear sawtooth sweeps continuously variable from 5 to 500,000 
per second in conjunction with the excellent vertical amplifier 
outlined. Permits observation of RF waves and envelopes 
to above 6 megacycles. Because of the extended ranges of 
the amplifiers and sweep generator, oscilloscopic capabilities 
are cotrespondingly increased over standard oscilloscopes. 


AS A SYNCHROSCOPE 


An internal trigger generator continuously variable from 200 
to 5,000 cycles can be used to excite external equipment as 
well as the sweeps. The trigger can be made by panel control 
to lead or lag the start of the sweep by amounts up to 1,000 
microseconds, making it possible to phase any paft of a pulse 
or transient onto the screen for measurement. Sweep speeds 
of 3, 4, 1, 5, 20, and 200 microseconds per inch provide con 
venient image time expansion for detailed observation. As the 
sweep generator will sweep once for each incoming pulsé 
single transients or pulses occurring at irregular 


intervals 
can be observed or photographed. 


INSTRUMENTS @ 





FAIRCHILD OSCILLO- 
RECORD CAMERA 


For permanent records of waveforms on 


35mm. film. Single frames or variable 
continuous motion permit recording of 





all phenomena. Various lenses. maga 
zines, etc. available. Easily set up with OL-1SB. Write for 


bulletin MF-549. 


Canadian Representative 
MEASUREMENTS ENGINEERING 
Arnprior, Ontario 









Minimize 
Control 
Size! 


1°05) DI EG SG OhY i 


WITH THESE 
NEW ALLIED RELAYS 
The Allied PO and POY relays, 

replacing the DO and DOY relays, _ 
save space, save cost. These ad- : PO RELAY 


vantages will have special appeal 
& f PI 



















This relay, shown above in the 4-pole 


for engineers in electronic, air- model and shown below in the 3-pole 
craft and other industries requir- model, is supplied in 2-, 3- and 4- 
ing medium power, all-purpose pole normally-closed, normally-open 
alaws or double-throw contacts. Its standard 


silver contacts have carrying capacity 
f 15 amperes at 24 volts D.C. or 
POY RELAY . 


-f Ae: d | 110-volts A.C. non-inductive. 
A semi-ensitive, dual cofl felay COIL RATING: A.C. 10.5 volt-amperes 
for operavion in vacuum raul eye or 


nominal or 17.5 volt-amperes maxi- 



























other limited power circuits. Same mum at 25 to 60 cycles and up to 
contact rating and arrangement 220 volts ae 
ie) : D.C. Up to 120 volts at 1 watt mini- 
as . mum or 8 watts maximum. 
DIMENSIONS: MOUNTING. Standard #6-32 tapped 
PRS holes. Also supplied with #6-32 


stop nuts. 
COIL RATING: 
Up to 110 volts D.C. at 600 milli- 
watts. Not supplied for A.C. 


MOUNTINGS: 
Standard, #6-32 tapped holes. 
Not supplied with stop nuts. 


The PO & POY relays are ad- 
aptations of the well-known 
general purpose Allied BO relay, 
and like all other Allied relays 
may be obtained hermetically 
rota o 

Every part in these precision- 
built relays is designed to deliver 
thoroughly dependable — service 
with extra long life. For complete 
information and operating char- 
acteristics of the new PO and 
POY and other. precision-built 
Allied Relays, write us for latest 
Allied catalog. 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVENUE, NEW YORK 21, NEW YORK 
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VA j als 
* - 


* Snap a switch; or touch a button. An 

instant surge of electrical power thru 

*k your ESSEX WIRE CORPORATION 
VA ELECTRICAL ASSEMBLY activates 


/\, any unit that you choose to function. 


Wr ZZ 


‘NER 


Complete nerve systems for anything you make that 
is actuated by electricity, from appliances to motor 
cars, are an old Essex specialty. We've been engi- 









lays made in Essex plants are designed to perform 
in ESSEX WIRE ASSEMBLIES even if the load 
should be greater than required under the most 





neering and fabricating WIRE ASSEMBLIES since 
the days of the first automobile. 

Proper balancing and flow of current; the right 
flexibility and insulation, and perfected layout and 
design stem from Essex engineering know-how and 
experience. Through a network of twenty plants 
Essex completely engineers, processes and controls 
the assemblies from wire bar to your appliance. 
The wire, connectors, terminals, coils and re- 


BUILT TO PERFECTION 


WIRE ASSEMBLY AND 


ESSEX WIRE 
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CORPORATION wmonticetto, 


severe operating conditions. 

ESSEX WIRE ASSEMBLIES are custom tailored 
to your product. They will make your product's 
name synonymous with dependable performance 
in the minds of your customers. They will give you 
maximum efficiency at minimum cost. 

Consult an ESSE X representative, or send your 
specifications to THE SERVICE ENGINEERING 
DEPARTMENT of Essex, at Monticello, Ind. 


PROVED BY INDUSTRY 


CORD SET DIVISION 


INDIANA 
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CAPACITORS 





BUSINESS BRIEFS 


By W. W. MacDONALD 


Referring Once Again to indus- 
try mobilization (p 68, Jan., et al) 
we herewith report that in mid- 
January Task Committee No. 1 of 
the Electronics Equipment Industry 
Advisory Committee came up with 
a Plan. It was approved by EEIAC 
February 16 and submitted to the 
Munitions Board, where it is still 
under official scrutiny at this writ- 
ing. 

Stripped of the whereases, the 
Plan essentially (1) cold 
water on the Contingent Contract 
idea, (2) suggests that a firm of in- 
dustrial engineers be hired to de- 
termine Government's — probable 
needs and the industry's possible 
capacity, (3) urges classification 
of government projects now under 
way “expedite” and “defer” and 
stopping of the latter on M-day, (4) 
proposes military deferment of key 
men and engineers as well as pro 
duction personnel on major proj- 


throws 


ects, (5) plumps for appointment 
of a four-man Procurement Pro- 
gram Directing Committee com- 


posed of three officers and a civilian 
to coordinate the activities of the 
three Services, (6) suggests the use 
of open competitive bids, competi- 
tive bidding by previously qualified 
bidders and negotiated contracts to 
fit specific cases. 

These, we think, are the accu- 
rately briefed highlights of the 
Plan. If not, it is our impression 
that there will be plenty of time to 
make amends in these columns be- 
fore the Munitions Board reaches 
any decision. 


Screaming on the part of eastern 
manufacturers about the shift of 
the Instrument Show, held in Phila- 
delphia in 1948, to St. Louis in 1949 
seems to be subsiding. We hear that 
1} times as much exhibit space has 
already been sold, with the shindig 
still over four months away. 


Color Television Adherents may 
find the following off-the-cuff think- 
ing stimulating: 

In a still photograph there are 
two factors of major importance 

. subject interest and technical 





quality with color a_ possible 
third. In a movie there are three 
factors ... subject, technical qual- 
ity and motion . .. with color a pos- 
sible fourth. In television there are 
four subject, quality, motion 
and liveness ... with color a pos- 
sible fifth. 

We don’t know the precise impor- 
tance of color in any of these pic- 
tures, but it obviously represents a 
smaller slice of the pie in television 
than in the other two cases. 


TV-Station Box Score, as of 
January 1, 1949, looked like this: 


Nuw 
shochahate b Cities Est. Cost 
On the air st 
$30.3 
Under const 74 41 § $30,300,000 
Pending 311 94 66,300,000 
4 165 $96,600,000 


Breakdown of major business in- 
terests of the 435 stations on the 
air, under construction and pend- 
ing: 


1a 


Rade eeernonste Tete 
Jair 


Of the 435 tv stations, 333 (76.7 
percent) are affiliated with a-m or 
f-m stations. 


Reader Frankel of W8CTW (and 
WBLK) thinks the average age of 
amateurs is nof increasing (p 68, 
March), calls attention to the two 
the front 
cover of March QST and a yarn 
about a 12-year older in December 
by way of proof. 

Ok om, that’s three. 
about the other 81,167? 


youngsters pictured on 


But how 


Magnetic Tape has so far been 
chiefly for sound-recording. 
Telemetering and similar applica- 
tions are, however, increasing. And 
we are told that use of tape to pro- 
gram important industrial opera- 
tions is in the offing. One machine 
manufacturer, name must 
still be kept under wraps, is known 


used 


whose 


to be experimenting with tape as a 
means of automatically cycling a 
lathe through a series of difficult 
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REL manufactured the equipment used by Major 
& Armstrong in the first public demonstrations of prac- 
tical FM transmission. 


REL was the first manufacturer to produce and 
install commercial transmitter equipment for FM 
broadcasting. 


REL established the first studio to transmitter FM 
relay ever installed. This equipment is still func- 
tioning between Boston and Paxton, Mass., 43 miles 
airline over two ranges of hills. 


REL engineered and built the first commercial FM 
transmitter rated at 50 KW output. 


fetes ET": 4. The “Quadriline” j : be, 
FIRST WITH THE ‘QUADRILINE’’! Siatataa 5 bee ab caneeiee MP ted eee 


ical construction problems at the 10 KW level. 


REL transmitting and receiving equipment was used 


FIRST WITH AN FM Nate exclusively to establish the first FM-all-radio-linked 


network. This net covered a total distance of 445 miles 
with total radiated power of approximately 450 KW. 


, suit With the introduction of REL Model 694 STL equip- 

, th d f FM broadcasti k 

FIRST WITH UHF STL! Se aiibe queue aaitibn-tereaet Satie Sedan th headengs ah 
ee “ Pe ay ram 


inadequate wire line facilities. 





’ ; Cee ~= Simultaneously with the introduction of high 
‘ ” 
F FIRST WITH THE “‘SERRASOID’ MODULATOR! i easebiiinettstiedel these ie taieieseiieat teri ien 
a ia .: : ee: 5 rasoid Modulator.” 





te 3 . a Hats Look to REL and -” program * on wide Sand 
CONTINUOUS ENGINEERING LEADERSHIP! mpeg ona sence caer 
= <4 Meera to multiplexing, telemetering, point-to-point and all 

: : : : ii other communications problems. 


RADIO ENGINEERING LABS - INC 


35-54 36th STREET, LONG ISLAND CITY 1, N. Y. 
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Do you recognize these HOLTITE fastenings? 


Guess what industry uses each of them, 


Check yourself by the list below. 


a —— 
CONTINENTAL makes them all and thousands more 


g 4, Of all the 400,000 varieties of fastenings that literally hold our indus- 
































, tries together, Continental makes a larg: proportion marketed under 
the famous HOLTITE trade name. 
nuts, and bolts for every use in every 


Most of them are standard — screws, 
industry. Others like the well-known 
HOLTITE-Sems and HOLTITE-Phillips screws are patented specialties and the 
famous HOLTITE-Thredlock, Locktite and Tap screws were first designed and 
produced by HOLTITE. Sometimes a fastening engineered by HOLTITE 
HOLTITE- 


Engineered fastening will replace several parts that a manufacturer is using. Why 


for one industry finds an unexpected use in another. Often a 


not discuss your fastening requirements with a Continental Sales-Engineer. He 
will focus on your requirements all the broad industrial-fastening experience and 
ingenuity of Continental. 
HOLTITE products, lowering their cost and broadening service. 


ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 


HOLTITE-Phillips Type “H” Brass Tap (coarse thread— 
patented slotted point) Screw designed to eliminate taps and 


Remember Continental is constantly improving 


tapping operations in fastening polystyrene refrigerator 
assemblies. 

Hex-head lag screw, a special development for fastening 
metal to wood in aircraft assemblies 

Special shaped screw to hold sections of home utensil in 
alignment by small lug at end of thread. Assures proper as- 
sembly of utensil after cleaning. 

awontDen. 2 Set Screw, used in assembling glass 


panel store ff6nts. Eliminates driver damage to costly pol- 


Thi ~ : . a“ 
is Trademark ished panels. Screws made of Aluminum, Stainless Steel 
HIOUTITE ors 
7 4 4& or Silicon Bronze’to prevent staining. 
T. mM. REG. U-S. PAT. OFF. 


“<“" CONTINENTAL | 
vi SCREW COMPANY—~ / 


1904 m/ 
NEW BEDFORD, MASS., U.S.A. 
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BUSINESS BRIEFS 





(continued) 


operations, a job formerly requir- 
highly-skilled 


ing the services of a 
operator 


As The Trend in industry de- 
velops, and more manufacturers 
move from meters that merely in 
dicate to types that record and then 
to instruments that effect automatic 
control of machines and processes, 
more engineering on the part of 
suppliers will be required. One 
manufacturer making all three 
types of gear reports that he has 
already found it desirable to quad- 
ruple engineering personnel. 


One Of Our Biggest companies 
is said to be nearly ready for the 
market with an “inert-electrode” 
welder that meets rigid FCC spe- 
cifications regarding radio interfer- 
ence. 


The Air Force, at last report, 
Was pushing a bill authorizing a 
network of early-warning radar sta- 
tions in the continental United 
States and some outposts to the 
tune of $160,750,000. Of this 
amount, however, only $68,250,000 
woula go for electronic equipment 
and USAF is understood to have 
on hand $42,250,000 worth of gear, 
some of which would be useful in 
the program. 

The remainder would still be a 
lot of new business. 


Speaking Of Radar, the five 
Western Union nations are budget- 
ing to buy themselves _ half-an- 
hour’s warning of any air assault. 
The first important concrete result 
of cooperative measures for de- 
fense will probably be installation 
of detection gear stretching 1,500 
miles from Lubeck on the Baltic to 
southern Tunisia. 

The proposed radar screen would, 
we hear, cover Holland, Belgium, 
Luxembourg, France, the British 
Isles, Corsica, Tunisia and at least 
the coastal belt of Algeria. The 
French and British zones of Ger- 
many might be included. _ Italy, 
Denmark, Norway and the Ameri- 
can zone of Germany have not at 
this writing been integrated in the 
plan but may be tied in eventually 
within the frame work of the Atlan- 
tic Pact. 

Each of the countries mentioned 
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would finance construction and op- 
eration of equipment on territories 
under its control. 


Gs Studying Radio by mail 
total 45,386, which is 26 percent 
of the 173,278 enrolled in postage- 
stamp courses. 


Receiver Sales by RCA licensees 
during 1948 totaled 16,833,709 
units, worth $711,725,715. Here’s 
the way the total broke down: 
TYPE UNI IOLLAR 


lee 


Mortality among radio receiver 
manufacturers is notoriously high 
Brand names, vanishing from the 
market since the business began, 
now total 788, according to Zen- | 
ith’s H. C. Bonfig. | 

At A Radio Show back in the 
early days one of our editors picked 
up a dummy tube filled with a mys- 
terious amber liquid as an adver- | 
tising stunt and, possessing an 
experimental nature, sampled the 
contents. The result proved exhil- 
arating. 

Remembering the experience, this 
same gent sampled the pinkish con- 
tents of a small vial distributed, 
also by way of advertising, by an 
exhibitor at the recent National 
IRE Convention. Then he rushed 
for the washroom 

What, we ask in the general di- 
rection of Camden, is in that little 
db-juice bottle? 
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VOLTAGE RELAYS 
TEMPERATURE COMPENSATED 


for Constant Voltage Operation, 
or Battery Charge Control. 


BIMETAL SPRING 
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Resistance, hence operating voltage, of uncompensated relays rises with 
temperature. 


Compensation from Spring's Thermal Characteristic gives constant 
operating voltage. 


Overcompensation, giving negative characteristic used in Battery Charge 
Control. 


ALL SIGMA SERIES 5 RELAYS are available 
with either characteristic. Write for “Applica- 
tion Notes #3" giving detailed description and 
listings. 


Sign Instruments, 1NC. 
CL RELAYS 


CEYLON ST., BOSTON 21, MASS. 











Can you afford a switch 
dependable ? 


that isn’t 











ENGINEERING DATA SHEETS 


Send for the Mallory Engineer- 
ing Data Sheets on the RS 
series. They contain complete 
specifications for available cir- 
cuit combinations with respec- 
tive terminal locations, dimen- 
sional drawings everything 
the engineer needs. 


SPECIFICATION SHEETS 


Specification sheets for all RS 
switches have also been pre- 
pared. These sheets are printed 
on thin paper to permit 
blueprinting. The sectional 
drawings indicate standard and 
optional dimensions— make it 
easy for you to. order pro- 
duction samples built to your 
requirements 











There is a Mallory switch to fit your 
design—write for further details. 


2 


Design engineers who specify Mallory RS switches know they are getting the best 
that substantial construction and precision manufacturing can produce. They 
know that Mallory RS switches protect their good name because they provide 
maximum long-life and efficient dependable service. 

Mallory RS switches are available with cam and ball type index assembly, or with 
positive indexing hill-and-valley double roller type index assembly. 

These are the features that make Mallory switches famous for dependability and 
quality. All are advantages of extreme importance in television and high frequency 
applications where stability is essential. 


Insulation of high-grade, low-loss laminated phenolic. 


e@ Terminals and contacts of special Mallory spring alloy, heavily silver-plated to insure 
long life at low contact resistance. 


Terminals held securely by exclusive Mallory two-point fastening— heavy staples 
prevent loosening or twisting. 


Double wiping action on contacts with an inherent flexing feature—insures good 
electrical contact with the rotor shoes throughout rotation. 


Six rotor supports on the stator—insure accurate alignment. 


Brass rotor shoes, heavily silver-plated —insure low contact resistance. 
All shoes held flat and securely to phenolic rotor by rivets—prevents stubbing— 
insures smooth rotation—minimum of noise in critical circuits. 





Precision Electronic Parts— Switches, Controls, Resistors 


o 
? 


, : ’ J SERVING INDUSTRY WITH 
P.R. MAL LORY & CO. Inc. Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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FInE:...Editos....Way. i6¢s 
i alledicele 
P OVERSEAS ... The prospect of establishing tele- overseas should have the benefit of the wider fre- 
vision service in foreign countries, particularly in quency range and the higher frame rate provided in 
Europe and South America, has the international 


sales departments of American, British and Dutch 
The crux of the matter 
standards to be adopted. Should they follow 


Evidently, 


manufacturers in a dither. 
is the 
American or British practice? he adop- 


tion of 


one or the other might give a preferred posi- 
tion in the market. So far as studio and transmitting 
equipment is concerned, it is not difficult to meet the 
customer's regarding without 
major increase in cost. But receivers are different: 
if foreign standards depart too widely from those 
used bi 


desires standards 


the manufacturer in his domestic product, 


the cost of exported sets may rise substantially, 
possibly enough to price them out of the market. 
We feel strongly that, whatever standards are 


adopted in foreign lands, they should not restrict the 
utility Further, at the risk of starting 
an international argument, we venture to remark 
that two important aspects of the British standards 
are restrictive. One is the 2.5-me video 
band, as compared with the 4.0-mec standard in the 
U.S.A. The choice of a narrow bandwidth must in- 
evitably restrict the detail of the images provided to 
foreign customers. 


of the service. 


use of a 


The second is the 25-per-second 
picture transmission rate, adopted in Britain to con- 
form with the 50-cps power supply frequency. This 
limits the brightness of flicker-free images to a value 
substantially lower than that possible with the 30- 
per-second American rate. It is true that the major- 
ity of European countries now in the market for 
television systems use 50-cycle power, and that the 
25-per-second frame rate is attractive for that reason. 
But in South America and the Orient, 50 and 60- 
systems are mixed, often in adjacent cities 
within range of a single station. Moreover, experi- 
ence in America has shown that 30-frame sets can 
operate satisfactorily on 50-cycle power systems. 
These are the only important items. We hold no 
strong brief for the horizontal polarization or the 
negative polarity of modulation used in the United 
States. But we do that television service 


evcle 


believe 
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the American standards. 


> RADLAB... We have modestly refrained thus far 
from commenting in this column on a publishing 
venture of which the McGraw-Hill Book Company is 
particularly proud. This is the Radiation Labora- 
tory Series, a truly definitive compilation of radar 
information in 27 volumes, prepared by staff mem- 
bers of the MIT laboratory. But we can hardly 
withhold the information, just announced, that the 
rovalty earned on the 1948 sales of this series, and 
paid to the Treasury of the United States, amounted 
to $34,253.61. Our many friends of Radlab days will 


no doubt be gratified to know that, at long last, 
their efforts have resulted in a payment fo the 
Treasury rather than from it. Incidentally, we 


think this Series is an excellent argument in favor 
of the growing trend among government activities 
to seek commercial publishers for important works 
of this type. 


>» RAZORS ONLY... While returning from a recent 
trip to the West Coast, we were so bold as to plug 
a portable television set into the 115-volt a-c socket 
provided in our Pullman bedroom for electric razors. 
Apparently there were at least 115 watts back of the 
socket, because the set went to work. An aerial made 
of twin-lead ribbon, hung on the window with suction 
cups, provided the pickup. So, going through Cleve- 
land on the New York Central, we saw the fights from 
Madison Square Garden, courtesy station WNBK, and 
a basketball game, courtesy WEWS. Incidentally 
the set, with an aerial on the ground floor of a home 
in San Diego, picked up a good picture from KNBH 
atop Mount Wilson at Los Angeles, at an airline 
distance of 115 miles. This is no particular credit 
to the set, since everyone in San Diego gets the LA 
stations. But it does show that the California micro- 
volts are just about as big as the California kilowatts. 
Total score for the trip: 20 stations in five cities. 


65 








Exposure to Microwaves 





Recent experiments on animals with high-intensity 12-cm radiation indicate that a danger- 


ous amount of heat may be generated beneath the surface of living tissue without causing 


By W. W. SALISBURY 
Director of Research 

Collins Radi p 1 

Cedar f 


io Compa 
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LARGE number of prelimi- 
nary experiments conducted 
with anesthetized laboratory ani- 
mals indicate that injury by expo- 
sure to microwave radiation may 
occur at relatively low field inten- 


sity. It has also been found that 


pain cannot always be relied upon 
to warn of a dangerous field. 

The most vulnerable parts of the 
body are those not abundantly sup- 
plied with blood. Blood is an effec- 
tive coolant and acts to distribute 
heat developed at the site of irradi- 
ation, preventing excessive local 
temperature rise. Certain parts ot 
the body are not effectively cooled 
by the blood stream. Examples are 
the lens of the eve and some in- 
ternal organs such as the gall 
bladder, 


of the intestines. When such organs 


irinary bladder and parts 


are subjected to microwave irradia- 
tion very high local temperatures 
may result. 
Result of Experiments 
A series of experiments was per- 
formed on rabbits to determine the 





A WARNING—NOT A 
PRESCRIPTION 


The purpose of the authors and edi 
tors in presenting this article is to warn 
workers against the dangers of uncon- 
trolled exposure to high-intensity  r-f 
energy, not to recommend for or against 
any method of diathermy or any particu- 
lar frequency for medical treatment. The 
latter matters are the concern of compe- 
tent medical specialists, who alone can 
define the tolerable dosage and method 
of application in specific cases 
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fever or the sensation of pain 


JOHN W. CLARK 


Research Division 
Collins Radio Compa 


Rapids, lo 


extent of damage to the eve. These 
animals were chosen because their 
eyes closely approximate the size 
and shape of the human eye. It 
was found that cataracts were 
formed upon exposure for 10 
minutes at a field intensity of about 
3 watts per square centimeter at a 
wavelength of 12 cm. The cataracts 
do not become apparent immedi- 
ately, but develop 3 to 10 days after 
exposure. Infrared, ultraviolet and 
x-ray radiations are known to pro- 
duce painless lenticular changes in 
human eves. Apparently, micro- 
wave exposure will produce similar 
results much more rapidly. How- 
ever, to date no experiments have 
been performed on humans. 


Pulsed Power 


No experiments have yet been 
performed to evaluate the relative 
dangers of pulsed power as com- 
pared to continuous power. How- 
ever, rough caleulations of the 
thermal time constants of typical 
il structures indicate 


that these are long as compared to 





physiologic: 
the interval between pulses in typi- 
cal radar sets. Accordingly, it 
seems reasonable to evaluate the 
danger from apparatus of this type 
in terms of average power rather 
than peak power. 

Experiments have been _ per- 
formed at wavelengths other than 
2 cm. Preliminary results indicate 
a radical variation of physiological 
effects with wavelength. These can 
be ascribed to variation in loss 
factor of the body with wavelength. 

At longer wavelengths where the 
loss factor is relatively low the 
temperature of the whole body is 
raised, giving rise to artificial fever 


and H. M. HINES 
Department of Physiolog 
Iniversity of lowa 


lowa Cit lo 

















FIG. 1—Experimentally-determined varia- 
tion of temperature in an excised beef 
eye exposed to microwave radiation 


and to a sensation of warmth but 
with little danger of tissue damage. 
At extremely high frequencies the 
loss factor is relatively high and 
energy Is largely absorbed near the 
surface. This may cause severe 
surface burns, but ordinarily the 
sensation of pain will give ample 
warning in such cases. At wave- 
lengths in the vicinity of 10 cm, on 
the other hand, the loss factor is 
such as to cause the highest temper- 
atures to occur about a cm below 
the surface in structures not cooled 
by an abundant flow of blood. 
Figure 1 illustrates these points. 
Technical Explanation 
Consider a_ greatly simplified 
situation. A plane wave of electro- 
magnetic radiation falls upon an 
idealized animal, assumed to be a 
homogeneous dissipative medium. 
The energy density in the electro- 
magnetic field a distance x below 
the surface of the animal is 
B= (1) 
where FE, is the energy density 
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Anesthetized rabbit being irradiated with 12-centimeter radio waves 


(measured in watts per square cen- 
timeter) at the surface and a is the 
attenuation constant of the medium. 
Since a is the fraction of the energy 
removed from the beam in one 
centimeter, the energy transferred 
times the energy density at the 
point in question. This transfer of 
energy from the beam of electro- 
magnetic radiation to heat in the 
tissue is assumed to be solely due to 
dielectric heating. Let us define 
H(«) as the number of watts per 


to the medium as heat is just 2 


cubic centimeter of heat energy 
transferred from the beam to the 
medium. Then 

Ha 2 E(x) a E.e—* (2) 

It is well known that the loss 
factor and hence the attenuation 
constant of most materials in- 
creases with frequency. This is 
certainly true of water, which 
makes up the greatest part of most 
tissues. We can accordingly draw 
qualitative curves of E(x) and 
Hix) for our idealized animals at 
a low and a high frequency. These 
are shown in Fig. 2A and 2B 
respectively. 

The temperature rise caused by 
a distribution of heat like that 
shown in Fig. 2B depends entirely 
upon the cooling of the medium. In 
absence of any cooling, the temper- 
ature at any point, T(x), will be 
proportional to the total number of 
joules of energy that has been put 
into the medium at the point «. 
That is 

T(2) = CH(az)t (3) 
where C is the thermal capacity per 
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unit volume of the medium and t 
is the time of exposure. So in this 
case the shape of the temperature 
function is the same as that of the 
heat function. 

A part of the body such as the 
eye, which is free from blood 
vessels, is cooled mostly by convec- 
tion from the surface. In this case 
the temperature of the surface will 
be maintained at or near room 
temperature, 7... Deep in the struc- 
ture, however, the effect of conduc- 
tive cooling is negligible and the 
temperature will vary as in Eq. 3. 
Figure 2C shows’ temperature 
curves for this case. 

Findings Are Preliminary 


Work to date has merely demon- 
strated the danger from exposure 
to microwaves, particularly in the 
vicinity of 10-cm wavelength. It 
must be emphasized that no stand- 
ards of safety have as yet been 
established; in the meantime, 
microwave radiation should’ be 
treated with the same respect as 
are other energetic radiations such 
as X-rays, 2-rays and neutrons. 

Several previous’ investigators 
have failed to find damage due to 
microwave irradiations. This is 
probably due to either or both of 
two causes: the field intensity was 
not high enough, or the investi- 
gators did not wait long enough for 
latent damage to develop. The 
field strength known to be danger- 
ous, 3 watts per square centimeter, 
is not likely to occur except in the 
immediate vicinity of a powerful 
transmitter. The area of cross sec- 


tion of a typical 10-cem waveguide is 
about 28 square centimeters. Ac- 
cordingly, one must have a total 
power of about 90 watts to reach 
the danger level. In free space the 
energy is much less concentrated, 
so a much larger total power is re- 
quired. 
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FIG. 2—Variations with depth in an ideal- 

ized animal. Curves of (C) are calcu 

lated, assuming no cooling due to cir- 
culation of blood 
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REQUENCY MODULATION has be- 
ene an established broadcast- 
ing service, the spread of which has 
created a demand for high-power 
frequency-modulated transmitters. 
The general manufacturing 
followed has been to meet the de- 
mands of f-m broadcasters by sup- 
plying transmitters starting at 250 
or 1,000 watts and, in building-block 
style, adding higher-power ampli- 
fiers as complete units. The basic 
transmitters are then used as ex- 
citer-drivers. The Symmetron 50- 
kw amplifier to be described has 
been specifically designed to com- 
plete a 50-kw transmitter utilizing 
a nominal 10-kw transmitter as the 
exciter-driver. 


The R-F Tank Circuit 

The design of a 50-kw radio-fre- 
quency amplifier for the 88-to-108- 
me band presents numerous prob- 
lems to the circuit designer. Many 
tube types, proved reliable in opera- 
tion at lower frequencies, become 
unusable in this band owing to ex- 
cessive interelectrode capacitances, 


high grid or filament-lead induct- 


ance, and the attendant difficulties 
presented by the physical dimen- 
sions of the tube elements approach- 


ing appreciable fractions of a wave- 
length at the operating frequency 
Lumped circuit constants are, for 
isable because 


the greater part, 





of the undesired effects of distrib- 
ited nductance r -apacitance 
ited inductance oY capacitance 


Linear circuit elements such as 
open-wire or coaxial transmission- 


»+ + 


line sections are suitable, but often 
tax the ingenuity of the designer in 
providing means for tuning, input 
and output coupling, and in obtain- 


: é : 2 : 
ing satisfactory electrical clear- 


ances for the low-impedance tanks 
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FIG. 1—Equivalent circuit and basic tank 
configuration of the amplifier 





FIG. 2—Cross-section of the amplifier tank arrangement, with detail of typical block 
ing-capacitor construction 


A Coaxial 50-Kw 


The Symmetron amplifier. employing eight air-cooled tri- 


odes in a grid-separation circuit and driven by a 12.5-kw 





exciter. requires 118 kva at 90-percent power factor for 
rated 50-kw output. Tank design calculations and experi- 


mental values for production prototype are given 





associated with high-power-level designs, based on these considera- 
operation. tions led to two alternatives, each 
These difficulties justified the con- appearing to satisfy operating re- 


struction of a model to realize the quirements. It was decided in sub- 


greatest possibilities from an amp- sequent planning to complete each 
lifier of commercial design. Con- of these tank designs on paper to 
sideration was given to different evaluate more thoroughly their re- 
tank designs, with the following spective merits. 

features regarded as essential: an The first tank type considered 
amplifier using air-cooled tubes to was of conventional grounded-grid, 
eliminate the water jackets, pumps, push-pull design using two type 
cooling radiators, and other incon- 3X12500A3_ cluster-triode tubes 
veniences of water-cooled tubes; a Shielded two-wire lines with loo} 
tank employing a grounded-grid, coupling were used in the cathode 
yw grid-separation circuit, for de- and plate tanks. Inherent limita- 
sign simplicity and reliability. tions and difficulties appeared as 
An investigation of possible tank — this design progressed. The shielded 
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parallel. This design was completed 





on paper and followed by the con- 
struction of a test model which 
proved successful. An output in ex- 
cess of 50 kw was obtained without 
stray radiation and with no tend- 
ency toward parasitic oscillations or 
moding. The apparent amplifier 
efficiency varied between 90 and 94 
percent and the driving power re- 
quired was approximately 12.5 kw 
for a 52-kw output. The only diffi- 
. culty encountered was that the tun- 
; j ing range was limited to the low 
end of the 88-to-108-me band, 
caused by the nominal plate tank 
impedance being too high. This im- 
pedance was lowered by reducing 
the diameter of the outer cylinder 
of the coaxial plate line. Proper 
operation throughout the 88-to-108- 
me band resulted without further 
difficulty. 
The tank circuit of the model is 








»ssenti: y l i %< . i th > com- 
FIG. 3—Plate cylinder (A), grid cylinder (B), filament cylinder (C), and underside of = entially duplic a a silt = wis 
filament cylinder top plate (D) used in the amplifier mercial design. ( onsequently , the 


description to follow is applicable 
to either the test model or the com- 


mercial design. 
/ rod cast hanger RE 


kw tank using lumped constants ap- 

pears in Fig. 1, together with a 

e ® cross-sectional view of the basic 

; A m l ] f ] fa I tank configuration. Referring to 
] p the circuit, it will be seen that the 
amplifier is a cathode-coupled, grid- 





eo eee 

















separation circuit of straightfor- 
By D. L. BALTHIS ward design with only three ad- 
np ee pane aire gS as justable tuning elements. 

i re, M ; This circuit is operationally simi- 
lar to the popular grounded-grid 
amplifier in that the input signal 
is applied between grid and fila- 
ment, the output signal is removed 

plate tank, when designed fc ‘ wen dependent on the operating between grid and plate, and the grid 
low required impedan " approxi equel Similar difficulties ex- is used as a shield plane between 
‘ mately 35 ohms at 100 me, left in- sted in the design of the cathode filament and plate. It is not neces- 
adequate space for the output co - tal These pre blems, alt ough sary for the grid to be at r-f ground 
ling loop and, in turn, the loop upset lved on paper, resulted in 1 me- potential in an amplifier of this 
circuit symmetry. Contact was de- anically mplex tank with num- _ type, although such may be the case 
sired between the plate-line short-  erous adjustabl ontrols This in certain specific designs. Conse- 
ing bar and the shield enclosing — tanl s reya mpractical quently, the term grid-separation 
the plate lines to prevent undesired from a production standpoint and will be adopted in des¢ ribing this 
resonance effects. This necessitated vas eliminated from the program. circuit. In turn, the grounded-grid 
shunt feeding the lines through a amplifier becomes a special! case of 
blocking capacitor, or operating the Development Model the more general grid-separation 
j shield at high d-c potentials in a The tank circuit regarded as amplifier family. 
protective enclosure. Likewise, the vorthy of model development was a In the equivalent circuit of 
shorting bar and output coupling oaxial-ring amplifier of new design Fig. 1, the input line is directly 
loop required adjustable mountings, emplovi ight type: ir- coupled to the cathode tank through 
since their positioning would have ooled triode amplifier tubes n a quarter-wave matching trans- 
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former that matches the cathode- 
tank impedance to the 51.5-ohm 
input transmission line. This 
matching transformer is of fixed 
design with no adjustable elements, 
and performs efficiently throughout 
the 88-to-108-mc band 
alteration. 
ance elements are coaxial-line sec- 


without 


The adjustable induct- 


tions with shorting-bar tuning. The 
output capacitance is furnished by 
an adjustable air-dielectric capac- 
itor coupling the output li 
tween the grid and plate planes of 
the tank. 

The cross-sectional 


ne ve- 


view of Fig. 1 
shows the basic mechanical config- 
uration of the tank. This tank is 
a figure of revolution and, conse- 
quently, two coaxial-transmission- 
line sections are formed by the 
three cylinders extending down- 
ward from the plate, gri 
ment planes at the ti 
These coaxial line sections are tuned 





, and fila- 


ft the figure. 





by ring-type shorting bars and, 
being less than o ter wave- 
length long, form the required plate 
and cathode inductive tank ele- 
ments. The grid plane acts 
shield between the filament and the 





plate as shown in the equivalent 
circuit. 


Mechanical Symmetry 


It is essential that electrical and 
mechanical symmetry be preserved 
in high-frequer ircuits employ- 
ing linear circuit « re 
balanced operation with uniform 








ments to assu 




















tube loading The Symmetron 
amplifier employs coaxial tanks and 
the eight tube symmetrically 
inserted into the tanks about a com- 
mon axis so that each tube auto- 
matically sees the same electrical 
and mechanical configuration for : 
operating frequencies 

The tank requires only 
justable tuning contr 
tuning (shorting bar 

shorting bar), and 

capacitor). In the commercial de- 


design, these g controls are 





motor driven and 


une through the 
complete 88-to-108-me band without 
mechanical adjustment of the tank 


In actual operation, tuning is ac- 
complished with lever switches, 
while individual meters indicate the 


respective positi 


ns of the tuning 


elements as they move into place. 
The cathode and plate shorting 
bars are used for both coarse and 
vernier tuning of the tank. These 
bars consist of phosphor-bronze 
contact-finger segments mounted 
about the inner and outer peri- 
pheries of a circular supporting 
ring. The contact-finger segments 
are three inches long, with twelve 
individual contact fingers per seg- 
ment. The diameter of the small- 
est tank cylinder with which the 
contact fingers make contact is ap- 
proximately inches. 
This arrangement results in a cor- 


twenty-two 


responding large number of con- 
tact-finger segments for each tank 
vlinder, and a low current density 
for the individual contact fingers. 
rhe contact fingers extend on either 
side of the supporting member fo 
alanced pressure loading. The con- 
tact surfaces of the fingers are 
formed in an elongated-spoon shape 


+ + . 7 1; in ly + + 
Oo Torm a free-sliding line contac 


and are buffed-chrome finished to 
provide a durable wearing surface 
against the silver-plated tank 
cvlinders. It is interesting to note 


lio-frequency resistance 











Ss about e Same as tna 

aluminum, and is sufficiently 1 
or this application. 

Adjustable coupling to the 6}- 
nch output transmission line is 
re ded t } 1e circular pla 
apacitor in t ite ¢ of the 
amplifier tank outer conduct 

the transmis Ine 18 attacne 

rectly to the plate tank. The 


ne conductor is extended to th: 
le capacitor plate throug? 


ai DeLIOWS approximat- 








ng the diameter of the inner con- 
‘tor s bellows provides a 
smoot} transition between the 


itor niat and +} ; 
apacitor piate and the Inner con- 





ductor of the transmission line, ar 


tor plate to be posi- 





. e 4 ] 
axis of the tar 


< IK 


re eA _ +} 
ioned along the 





° L bs $ 4 
1 rack-and-pinion drive mounted in- 


The ca- 


nniac } - ; } 
tor couples the output line be- 


ivpu 


the inner 


‘onductor. 





tween the grid and plate planes of 
the tank for voltage-standing-wave 
ratios up to 1.75-to-1 (RMA stand- 
ard). In addition, the output coup- 
ling capacitor can be used as a 
voltage divider to control the output 
power taken from the 50-kw tank 









for operation at reduced power. 

The tank design minimizes 
danger to operating personnel from 
either r-f or d-c voltages. Glyptal- 
bonded, ruby-mica blocking capaci- 
tors isolate the d-c tube voltages 
from all of the tank cylinders. 
Radio-frequency voltages are con- 
fined to the interior of the tank by 
virtue of the basic electrical operat- 
ing characteristics of cavity or 
coaxial line tanks, so that the ex- 
terior of the tank is free of danger- 
ous r-f potentials and, at the same 
time, stray r-f radiation is held to 
a minimum. 


Special Capacitors 
The construction of the plate 
blocking capacitor is shown in the 
expanded view at the top left of the 
tank in Fig. 2. Each laver of mica 
shown is 5 


) mils thick, being 
formed from two mica disks 25 
mils thick. These mica disks are 
common to all eight tubes and are 
26 inches in diameter. The voltage 
stress across the mica is approxi- 
mately 100 volts per mil. The eight 
tube anodes are tied together by 
affixing the individual tube anode 
contact rings to a common plate 
which is a part of the plate blocking 
capacitor. The d-c anode voltage is 
fed to this common plate at a single 
point through a feed-through insu- 
lator in the top of the plate tank. 
The top of the tank is, consequently, 
free of d-c potentials except for the 
I 


rotruding tube anodes and their 
associated contact rings. 


The plate-blocking capacitor con- 





struction is also representative of 
that employed for the grid and fila- 
ment capacitors. However, for pur- 
poses 0 individual tube metering, 
these respective tube elements are 
not tied toyvether Likewise, an 
additional mica capacitor section is 
emploved in the filament-blocking 
‘apacitors to bypass the two fila- 
ment leads of each tube together 
and prevent a build-up of r-f volt- 
age across the tube filaments. 

The individual grid-current met- 
ering leads are brought directl) 
downward from the individual grid 
contact rings, through the cathode 
tank cavity, and out through the top 
plate of the filament evlinder, using 
feed-through insulators, to r-f 
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FIG. 4—Enclosed tank circuit showing air ducts entering at lower right and left. 
compartment. 


enokKes These chokes followed DN 
ceramic bypass capacitors prevent 
the r-f voltage, induced in the grid 
leads as they pass through the fila- 
ment tank, from reaching the ex- 
ternal metering circuit. 

The quarter-wave transmission 
line matching transformer is shown 
extending directly downward from 
the center of the tank. This trans- 


ted directly across 





former Is conn 





the cathode cavity at the tank. The 
opposite end connects to the 3 -inch 
input transmission line. 

In the selection of the type 





3X2500A3 tube for the tank, full 
consideration was given to the im- 
portant actors of interelectrode 


tance, lead inductance, cool- 





Capa 
ing requirements, cost and life ex- 
pectancy. The tube chosen is a 5.8- 
pound, relatively inexpensive, medi- 
im-mu transmitting triode with an 
external anode. The grid of the 
tube terminates in a ring inter- 
posed between plate and _ filament 
for grounded-grid or grid-separa- 
tion circuit applications. Likewise, 
the tube contains a low-inductance 


thoriated ¢ 


ingsten filament struc- 
ture of cylindrical design to permit 
a uniform transition between a tank 
employing linear circuit elements 
and the tube 

The 50-kw amplifier plate cylin- 
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der and top plate are shown in Fig. 
3A. The eight anode contact rings 
can be seen extending through the 
top plate of the cylinder. These 
rings are attached to a common 
mounting plate and insulated from 
the top plate by sheet mica sur- 
rounding the rings. The d-c plate 
voltage is applied to the common 


mounting plate at a single point 


through the feed-through bushing. 
The output line is mounted directly 


1 the center of the top plate. Two 
diametrically opposite tube viewing 
windows and two air-duct openings 
are provided in the cylinder. These 
openings are covered with }-inch- 
mesh wire screen in the tank assem- 
bly to preserve the electrical sym- 
metry of the circuit. 

The grid cylinder and top plate 
are shown in Fig. 3B. The eight 
vrid contact rings are symmetric- 
ally mounted in the top plate These 
rings are individually insulated 
from the top plate for metering 
purposes by sheet mica that pro- 
jects outward from the rings. Four 
screen-covered air openings in the 
evlinder allow cooling air to pass 
through the evlinder for the tube 
filament seals. 

The filament cylinder and top 
plate appear in Fig. 3C. The tubes 
emplov a coaxial filament structure 


2" 


The plate choke is visible at the left of the tube 
The motor driving the output capacitor is at the right 


and the inner and outer filament 
collets make contact to it. The air 
baffles direct cooling air brought in 
through the grid tank up into the 
filament-seal structures and out 
through the bottom of the filament- 
tank top plate. The eight feed- 
through insulators are a part of the 
grid metering circuit. The under- 
side of the filament-cylinder top 
plate is shown in Fig. 3D. The 
eight radially mounted grid chokes 
are suspended between the feed- 
through insulators shown in the 
preceding figure and the cerami 
bypass capacitors. The holes in the 
filament-blocking-capacitor disks 
permit exhaust of the cooling air 
rom the filament seals. The fila- 
ment leads to the tubes are attached 
to the bolt at the center of this disk 
and any one of the other bolts 
around the mounting ring. 

A front view of the 50-kw ampli- 
fier test model with all components 
assembled is shown in Fig. 4. The 
tube compartment above the tank 
serves as the exhaust duct for the 
cooling air blown through the tube 
anode coolers and protects operat- 
ing personnel from the d-c voltages 
on the tube anodes. These tube 
compartment doors are hinged for 
easy access. The anodes of the 


tvpe 3X2500A3 tubes can be seen 








projecting upward through the top 
plate of the plate cylinder. These 
tubes are readily removed from the 
tank by lifting vertically upward. 
The Teflon shaft extending into the 
64-inch transmission line from 
the output-coupling-capacitor drive- 
motor assembly engages the rack- 
and-pinion postioning drive built 
into the inner conductor of the 6:- 
inch line. The d-c plate potential is 
applied to the tank through the 
plate choke at the left of the com- 
partment. 

The cathode and plate tank tun- 
ing motors appear on the underside 
of the bed-plate mounting the tank 
cylinders. The grid bias resistors 
are located on the side walls of the 
cubicle frame, and the filament 


transformers on the cubicle floor. 





Tank Design Calculations 


The physical constants for a re- 
entrant tank of the type employed 
in the Symmetron amplifier can be 


nilet ] + | + ° saek 
calculated quite accurately through 





rigorous mathematical approaches, 


or approximated on the basis of 


lumped constants. The following 
analysis is given to illustrate the 
more important factors entering 
the design. This analysis will, fon 


order 





convenience, include in t 
stated, the output coupling capac- 
itor, the plate tank, and the cathode 
tank. 
The output coupling capacitor 
_ 


couples the 51.5-ohm output trans- 








t 
mission line directly across the 
plate Cavity ol etween the grid 
and plate planes of the tank. This 
capacitance must then act as a volt- 
twee tne nk an 
de nN delive) 
é 50 kw to the 
If the antenna is 
ne I ne ‘ 

lat, the impedan ng it é 
suutput line will be 51.5 ms ke 

se, the olta ling ‘ 
atic n tl a t line ‘ 
nity. Howeve ler RMA design 
tan lle e misma es if 

é ‘ nna repre 

nt nax y 

4 Vave l 

itput ner i 

is condition é ng from a 
smits art, the t impedance o 
the output line may vary from 29.5 


30.9 ohms, 


lepending nor he lengt} of the 
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FIG. 5—Limit configurations seen by 
50-kw amplifier with 1.75-to-l1 vswr on 
output line 


line. These values represent design 





s, and the circuit seen by the 
' : y 
plate tank may take any one ot 
these limit configurations as shown 


voltage across the tank 





an be approximately determined 


from tube handbook data. It then 
vecomes a simple matter to compute 
the required coupling capacitance 
for each of the limit conditions 


as * ; ‘ ‘ 2VonNH A? 
Typically, for the type 3X2500A5 


tube, at an applied plate supply volt- 
97 1 | ate 

ize of 3.700 v d-c, the grid bias 

= | 4 y y 

utage is 150 v d-c. Assuming 


lass-C « peration wi 


tn a plate cur- 





le of 120 degrees, the peak 
grid driving voltage is 450, cos 60 or 
900 v peak. 
In a prope} ly excited class-( 
oe 1 le 14 el om 
amplifier, the plate voltage will very 
nearly swing down to the value of 


tin 


the peak positive grid voltage. The 





latter is equal to 900 minus 450 
volts, or 450 volts. The plate volt- 
age swing E,, is 3,700—450 volts. 
or 3,250 volts peak. However, 
in a grounded-grid, or grid separa- 
tion amplifier, the grid-to-filament 
voltage also acts in series with the 
plate voltage swing to supply the 
load. The voltage across the load, 
E.,, therefore becomes 
E, = E,+E, 

3,250 + 900 
= 4,150 peak v 
or Ey = 4,150 X 0.707 = 2,930 rms \ 

or approximately 3,000 rm 


For the circuit of Fig. 50 


kw must be developed in the load 








resistance of 29.5 ohms. This power 
is accomplished by a load current J 
of 
I? = watts/R 
= 50,000/29 5 
= | 690 


I 41.1 rms amp 


For this current, the impedance Z 
seen by the plate tank must be 





This impedance is provided by 


the reactance of the output coupling 
capacitor X, in series with the 
29.5-ohms resistance. Therefore 
Z = ((29.5)? + \ 

3)? = (29.5)? + XN 

X2 = 4,459 
X 


= 66 0 ohms 





The value corresponds to a coup- 
ling capacitor size of 23.8 uuf at 


100 me. A similar determination ¢ 


the coupling capacitance for the 
circuits in Fig. 5A, B, C or D indi- 
cates that the variable range of the 
apacitor should be from approxi- 
mately 15 to 26 uuf. This capaci- 
tance range is conveniently ob- 
tained using a positionable plate in 


the plate cavity of about eight 


inches diameter, and at the same 


time allowing sufficient space to 
prevent voltage flashovers. 


The Plate Tank 
The plate tank impedance is pro- 
vided by a capacitive reactance XA 


an inductive reactance X,, and a re- 


sistive component R. In normal 
operation, ising tube handbook 





lata, this impedance Z is 
Z = Ex? rms/watts 


3 OOD S0000 


SO ohms 
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The inductive reactance X, is 
that provided by the coaxial tank. 
The capacitive reactance X. is pro- 
vided by the grid-to-plate capaci- 
tance of the tubes, the capacitance 
of the top plates of the cylinders 
forming the coaxial tank, and the 
shunt capacitance reflected from the 
output transmission line. 





The tube capacitance is e 
times that of a single tube since the 
tubes are in parallel. Using tube 
handbook data, this is 

Case = 2a xX 8 160 

The capacitance provided by the 
tank construction is a function of 
the physical size of the tank. The 
diameter of the top plate of the 
grid cylinder is approximately 25 
inches, and its spacing from the top 
plate of the plate cylinder about 2 
inches. The approximate capaci- 
tance provided by the top plate is 
represented by 

Crank = 0.2244 KA/d 

mat 
"A = 3.14 X (25)2/4 = 490 3q in 
Crank = 0.2244 K 490/2.5 = 44 wf 


ll 


The capacitance across the tank 
provided by the output line and 
antenna may be determined by find- 


79 


1e shunt equivalents for each 
of the series circuits of Fig. 5. 
Typically, for the cireuit of Fig. 5A 


the series circuit impedance Z is 


= 66.9 ohms (at 100 me 

Using straightforward algebra 
in conjunction with the basic form- 
ilas for the impedance of parallel 
circuits, it can be shown that the 
equivalent shunt capacitive react- 
ance X,, is 

Xa = (X2 + R*)/X., where Xe and R 


are the series circuit constants 
Xa = [(66.9)? + (29.5)2]/66.9 


5,355/66.9 = SO ohms 

This capacitive reactance of 80 
ohms will be tuned out by the in- 
ductance of the tank when the tank 
is parallel resonant. The capaci- 
tance of the tank and tubes, as pre- 
viously calculated, is 160 + 44 or 
204 uuf. This represents a capaci- 
tive reactance of 7.8 ohms at 100 
me. The tank inductance X, must 
be sufficiently large to look induc- 
tive by 80 ohms considering this 
7.8-ohm capacitive reactance. The 
following relationship exists con- 
sidering the parallel circuit formed 
by the tank inductance X, and the 
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s st) 


x = 7.1 ohms 


The required inductive reactance 
can be computed in the same man- 
ner for 88 and 108 me. If this 
computation is done for all four 
configurations shown in Fig. 5, the 
design limits in tuning reactance 
values required for the tank will be 
established. Actually, these calcu- 
lated values are high because of 
the approximations employed. In 
the model, an inductive reactance of 
approximately four ohms was re- 
quired at 100 me, assuming that t} 





coaxial cavity started at the level 
of the top plate in the grid cylindei 
and extended to the top surface of 
the shorting bar. 

It will be seen from the foregoing 
that the required plate tank induc- 
tive reactances are low and of the 
order of four ohms. Values in this 
ranve are readily obtained with 
coaxial transmission line construc- 
ion In the production design 
tank, the surge impedance of the 
plate line is nominally 5.7 ohms 
using a plate cylinder having an 
inside diameter of 278 inches and a 
grid cylinder having an outside 
diameter of 254 inches. The short- 
ing-bar travel, including safety al- 
lowances at either end of the band, 
is approximately 164 inches. 





The Cathode Tank 


The cathode-tank impedance is 
that comprised by an inductive re- 
actance X,, a capacitive reactance 
X., and a resistive component R. 
The inductive reactance of the coax- 
ial tank X, is used to tune out the 
capacitive reactance X. provided by 
the grid-to-filament capacitance of 
the tubes and the top-plate con- 
struction of the grid and filament 
cylinders. The resistive component 
R is that provided by the grid losses 
of the tubes and bias resistors and 
the resistive component created be- 
cause the driver supplies power to 
the load. 

The driving power required is 
approximately 12.8 kw (from tuve 
handbook data) for an output of 
approximately 55 kw at a grid-bias 
voltage of —450. Assuming class-C 
operation with a plate current angle 
of 120 degrees, the grid driving 





E, = 450, cos 60 
E, = 450/0.5 900 peak v 
E, = 900 * 0.707 = 636 rms v 
The impedance Z of the filament tank is 


Z = E*/ P = 6367/12,800 

Z = 405,000/12,S00 = 31.6 ohms 

This impedance of 31.6 ohms is 
matched to the 51.5-ohm_ input 
transmission line through a quar- 
ter-wave transformer 
made of a standard 34-inch trans- 


matching 


mission-line outer conductor and a 
special inner conductor. As previ- 
ously indicated, this matching se 
tion performs efficiently through 
the 88-to-108-me band. It is, how- 
ever, designed for a nominal fre- 
quency of 98 mc. 

The capacitance across the cath- 
ode tank contributed by the tubes 
is eight times that of a single tube, 

Crutes = 8 X 48 = 384 uuf 

The diameter of the top plate of 
the filament cylinder is approxi- 
mately 22 inches, and the spacing to 
the top plate of the grid cylinder 24 
inches. The approximate capaci- 
tance contributed by the tank con- 


struction is 


1= 3.14 & 22?/4 = 380 sq in. 
Crank = 0 2244 X 380/2.5 = 34 nf 
The combined capacitance of the 
ibes and tank in parallel is ap- 
proximately 384 34, or 418 uuf 


This capacitance represents a ca- 


pacitive reactance of 3.8 ohms at 
100 me which, in turn, is tuned 
out by the inductive reactance of 
the tank. The design limits are ob- 
tained by computing the capacitive 
reactance for 88 and 108 me and de- 
signing the coaxial tank to give an 
equal and opposite reactance 

In the model, the cathode tank im- 
pedance at 100 mc is 2.9 ohms, as- 
suming that the coaxial tank starts 
at the level of the top plate in the 
filament cylinder. 

In the production design, the 
cathode tank has about 7.6 ohms. 
The inside diameter of the grid 
cylinder is 25 inches and the outside 
diameter of the filament cylinder 22 
inches. The travel of the shorting 
bar in the cathode, including a 


safety allowance, is about 164 in. 
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Balcony view of part of the $7,000,000 equipment display at the Grand Central Palace during the 1949 IRE national 
convention in New York City March 7-10 


IRE National Convention 





Biggest meeting in the 37-year history of the Institute of Radio Engineers drew attendance 


of 16.160. Seven million dollars worth of equipment was displayed. Most exhibits lived 


up to convention slogan, “Spotlight the New” 


+ gem STATISTICAL SUCCESS of this 
year’s national IRE convention 


is already history. D 


ring the four- 
day meeting, 
dore Hotel and 
Palace in New 
7-10, 


neers and technicians 


Commo- 


neid in the 






Central 
March 
engi- 


Grand 
York City, 
over 16,000 


scientists, 
interested in 
the field of electronics witnessed the 
multimillion-dollar show which was 
prepared for them. 

In all, over $7,000,000 worth of 
equipment was on display. This col- 


lection of gear was spread over 
three floors of the block-long Grand 


Central Palace in 220 exhibits. 


Annual Awards 
At the President’s luncheon hon- 
oring incoming IRE 
Stuart L. Bailey, Civil Aeronautics 
Administrator Delos W. 
briefly outlined 


president 


>» ] 
Rentzel 


a program for new 
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alds to alr navigation. In his talk, 
Rentzel described navigational aids 
now in use in commercial air lines, 
ILS and GCA landing 
systems. He predicted that such de- 


including 


vices would eventually be within the 


reach of private aircraft owners, 


and that air lines would soon be op- 


erating on dependable precision 
schedules. 

At the awards banquet 
Ralph Bown of the Bell Telephone 
Laboratories 


annual 


Was 
cipient of the IRE 


this year’s re- 
Medal of Honor 
for his extensive contributions to 
the field of radio and for his leader- 
Claude E 
Shannon, also of BTL, received the 
Morris Memorial Prize 
for original and important contribu- 


tions to the theors 


ship in Institute affairs. 
Liebmann 


of the transmis- 
sion of information in the presence 
and R. V. 


of noise, Pound of 


University was 
the 


Harvard 
with 


resented 

Thompson 
paper 

Micro- 


3rowder J 
award for his 
“Frequency Stabilization of 


wave Oscillators.” 


Memorial 


Thirty-one IRE fellowsh 
ELECTRONICS, p 140, 


were presented at the bang 


ip awards 
January) 


et. 


The main speaker of the evening 
Frank Stanton, president of 
the Columbia Broadcast 


Was 
ing System, 
who discussed television and_ its 


qualifications as 
mass 


an almost perfect 
Stanton intro- 


Raymond F. 


medium. 
duced by 


Was 


toastmaster 


Guy (NBC). 
Technical Papers 
About 170 technical papers (p 


138, March) were presented during 
the four-day Particular 
emphasis was placed on television, 
instruments 


meeting. 


and measurements, 
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IRE president Stuart L. Bailey (right) presents Medal of Honor to Ralph Bown for 
his original and important contributions to the field of radio 


Highlights 








electronic computers, 


aids, and nucleonics. 


navigation 


In a symposium on Electronic 
Computing Machines one of the 
most talked about papers of the 


convention was presented. It de- 
scribed a computer which is capable 


of being 


programmed to play a 
game of chess. 
Among the 


relativ ely new de- 


velopments discussed during the 
Components and Materials technical 
session was a new class of plastics 
that are known to have substantial 
and predeterminable electrical con- 
luctivities. 

third 
Measurements 


Highlighting the 
ments 


Instru- 
and session 
Was a paper describing a special 
tungsten-filament X-ray tube which 
is energized at rates as high as 150 
pulses per second at 150 kv and 60 
amperes by a circuit similar to a 
radar line-type modulator. 

UHF television was discussed at 
two technical 
One speaker predicted 1 to 14 years 
before commercial use of these fre- 
quencies for television is a reality, 


separate sessions. 
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while another thought a period of at 


least 3 years would be required. 


Exhibits 

On the third floor of Grand 
Central Palace the spasmodic click- 
ing of nuclear instruments and the 
periodic beeping of the Army’s 
moon radar mock-up blended with 
the rattle of machine guns and 
bomb explosions coming from the 
Air Force’s packaged movies, which 
depicted advancements in modern 
warfare methods. 

Another 
though not 
nature, 


noisé maker, which, 


strictly electronic in 
attracted 


tention, was the Navy’s dropping- 


considerable at- 


ball test for determining the impact 
resistance of different 
The material which proved to be 
most impervious under these tests 


materials 


was, strangely enough, a glass com- 
position which showed practically 
no effect when hit with the drop- 
ping ball. 

The Signal displayed a 
miniature village in which sub-zero 
weather conditions were simulated 


Corps 


even to the extent that real snow 
Was produced. Another exhibit fea- 


tured a_ cigarette-package-sized 


transmitter using sub-miniature 
components. 
The second floor, where ELECc- 


TRONICS had a booth, rang with the 
highs and lows of high-fidelity 
music as sound-system manufactur- 
ers displayed their wares in rooms 
just off the main exhibit area. This 
floor was dotted generously with 
component displays of every de- 
scription, and a number of custom- 
built and build-it-yourself television 
were Television 
antennas were everywhere. 
The main had the 
multi-booth displays. 


receivers shown. 
usual 
In one corner 
of the floor a cathode-ray tube indi- 
cator flashed blinding 20,000-volt 
pictures, while out in the center, 
taking advantage of the high ceil- 
ing in the Palace, a transmitting 
antenna company had erected a two- 
story tower all decked out with ap- 
propriate beacon lights. 


floor 


Proving claims that new speakers 
and pickups would be “unaffected 
by excessive moisture and humid- 
ity”, a complete phonograph operat- 
ing amid a school of live (though 
somewhat goldfish in a 
glass-sided filled with 


bored ) 
aquarium 
water was exhibited. 
A time-proven collector, 
the one-armed booth 
visitors an opportunity to test their 
luck in a television console game of 
chance. Special slugs were pro- 
vided, one at a time for each partici- 
pant, and when the machine payed 
off, the slugs were redeemable for 
chances on the console at the rate of 
ten slugs per chance. This popular 
sport was discontinued midway in 
the show, however, due to a legal 


crowd 


bandit, gave 


technicality. 

Three exhibitors gave engineers 
a chance to experience the feeling 
of being on the high-salaried end of 
Three cameras, 
and their associated monitoring and 
viewing screens, kept constant 
vigil on the crowds. One camera, 
stationed at the railing of the 
balcony, equipped with a 
Zoomar lens for close inspection of 
the main-floor exhibits. 

A completely-equipped mobile 
television pick-up bus was parked in 
the freight room for inspection. 





television cameras. 


was 


* J.D.F. 
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eam-Deflection 
MIXER TUBES for UHF 





Deflection techniques applied to a mixer tube may permit operation of a television receiver 


up to 900 megaeyeles with performance superior to that of present receivers in regard to 


-ignal-to-noise ratio. oscillator radiation and gain 


By E. W. HEROLD and C. W. MUELLER 








RCA Laboratories Division 
Radio Corporation of America 
Princeton, New Jerse 
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FIG. 1—-Simplified beam-deflection tube: 
(A) schematic view: (B) enlarged view at 
intercepting edge 


FIG. 2—Equivalent circuit of beam-deflec- 
tion tube with noise generators and input 
resistance indicated 
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FIG. 3—A comparison of three methods of design and mixer operation for beam 


deflection tubes. 


The method at the right gives high gain and an equivalent noise 


resistance not very different from that of amplifier operation, shown at A 
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MPLIFIER AND MIXER tubes 
ee beam deflection have been 
proposed in the past but the devel- 
opment to be described is among the 
few which appear to have marked 
advantages over more conventional 
tubes at 
The 


cause of an 


the higher 
Work 


interest 


frequencies, 


present started’ be- 
in multistage 


secondary-emission amplifier tubes, 


which require a higher ratio. of 
transconductance to current than 
can be obtained with grid control. 


It was later found that beam-deflec- 


tion tubes were advantageous by 
+ ] grtienl hh ° hi , 
themselves, particularly for achiev- 
ing a high 


dependently of the 


signal-to-noise ratio in- 
use of a sex ond- 
ary-emission multiplier. Since it 
had already been shown that beam- 
control 


deflection was particularly 


well suited for superheterodyne 


mixer tubes, this method of opera- 


tion was given most attention 

Beam-Deflection Control 
rhe general principles of beam- 

! 

deflection control for amplifiers are 
perhaps most easily understood by 
reference to Fig. 1A, which shows 
a simplified 


beam-deflection tube. 


An electron gun forms a beam of 


rectangular cross section which 
passes between two deflection plates 
and is focused onto an intercepting 
edge. When deflection occurs, more 
or less current reaches the output 
anode so that an input V 
applied the 

plates, causes a change in output 
current. Modifications, 


, which is 
between deflection 
such 
either a suppressor for secondary 
electrons, or use of an electron mul- 
tiplier ahead of the anode, or addi- 


as 
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FIG. 4—-Group of experimental beam-deflection tubes 


tional pairs of deflection plates, are 


not snown but can be advanta- 
geously incorporated. 

The reason a rectangular beam is 
from Fig. 1B 


the transcon- 


1 sn 
ised will be seen 
Which indicates how 


luctance of such a device can 


determined. The drawing shows 
view of the electron 


an enlarged 


eam as it reaches the intercepting 


edge on which it is focused. When 
the beam is deflected a small dis- 


intercepting edge, 
area, W dy, of 


This leads 


tance, dv, at the 
a cross-sectiona 


118 allowed t 


O pass. 
to an incremental change in anode 


irrent d/,, which is the product of 


his area and the current per unit 


area, otherwise called the ¢ irrent 
density; thus 


I WW 
Dividit vv 


incremental deflection voltage, dV 


this expression by the 


gives the transconductance 


S is the detlection sensitivity 
The total current in the beam, 
I,...., is the product of the 


irrent density 


entire 


beam area with the ¢ 


I KW 2 
Although may vary across the 
beam thickness, the equation is 


made valid by defining B as an 


effective and letting 


irrent 


thickness 


represent the c¢ density at 


the center of the beam. It is seen 
the ratio of transconductance 
is S’B, which is 

everything except 


that 


to current 


inde- 


de- 


pendent of 
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flection sensitivity and effective 


beam thickness. To appreciate the 


significance of this, it must be re- 
membered that for ordinary grid 
control the initial velocity distribu- 
tion of electrons limits the ratio of 
transconductance to current to a 


value of about 10 volts theoreti- 
cally, and 1 to 3 volts" practically. 


Beam deflection tubes, on the other 
hand, have been made to have a 
i hundred and are 


diffi- 


ratio of several 


limited only by the practical 
culties of aligning a thin beam. 

From Eq. 1, it is 
factors in 


seen that the 


important determining 
the transconductance ar he beam 
width, W, and the current density 


pencil- 





To maximize these, the 
like beam and spherical lens optics 
of the cathode-ray or television pic- 
ture tube is replaced in the present 
case by a rectangular beam with 
cylindrical optics to produce a high 
current density image. It is known’ 
that 
rent 


limited by the 


the maximum achievable cur- 
line focus is 


density for a 
tion and ran- 





distr 
dom direction of initial velocities of 
electrons from the thermionic cath- 
ode to approximately 


- 2 (+ ) aes ' 
ax st qT sin 3 


where /, and T, are current density 
and temperature of the thermionic 


emitter, V. is the beam voltage a 


the focus and 4 is the angle (from 
he axis) at which the beam con- 
For 


which 


verges upon the focus point. 


practical deflection tubes, 


have a lens system and deflection 


plates between the object and image 
(see Fig. 1) 4 will be small and can- 


not exceed D 2L where D is the de- 
flection-plate spacing and L is the 
distance from the deflection plates 
the “lever arm” 


to the focus point 


of the deflection system rhus, 
for an oxide-coated cathode at 1,000 
K, Eq. 3 reduces to approximately 
i) > 
1.9 | 3A 
The low-frequency deflection sen- 
a 


using a modification o 


sitivity, 
standard formula,‘ is 


| 
( 
' 
where L, is the length of the deflec- 
tion short com- 
pared to L), 
voltage of the 


LL 


2D \ 


assumed 
and V, is the average 
deflection 
is the voltage of the subse- 
quent parts of the system. Using 
Eq. 3A and 4 in Eq. 1, the maximum 


plates 


plates, 


while V 


low-frequency transconductance be- 


comes 


Imax ~ 0.95jo W a 5 

This is independent of deflection- 
plate spacing and lever arm length 
but does depend on L,, the deflection 
plate length. 

For the higher frequencies, it is 
found that the useful length of the 
deflection plates is limited by the 
transit time. If this time is longer 
than one-half period of the applied 
frequency, the deflection field re- 
verses during the time of transit 
and begins to cancel the deflection 
markedly. At a transit time equal 
to one-half period, the deflection is 
already down to a little over half 
that of Eq. 4 above. Since the 
time in over the 


transit seconds 
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1.7 x 10° L,/V;', if we let this equal 
one-half of the period of the applied 
frequency, f, the L./V,* in Eq. 5 is 
replaced by a quantity proportional 
to the reciprocal of frequency. In- 
serting this quantity in Eq. 5, and 
putting in the proportionality con- 
stant which includes the approxi- 
mate loss in deflection, gives 


length L, (in cm) is given by + 


1S jo W 


Jmax ~ - — mhos (6 


where j, is in amperes per cm’, W is 
in cm, and the frequency is in meg- 
acycles. When a _ beam-deflection 
tube is used as a mixer, the best 
conversion transconductance is be- 
tween 50 and 60 of this 
amplifier transconductance 
later discussion 


percent 


(see 


It is worth examining Eq. 6 to 
determine the practical limitations 
on the quantities which are con- 
tained in it. These may be listed as 
follows: (1) The _ oxide-coated 
thermionic cathode limits the trans- 
conductance both through its tem- 
perature (which appears in the 
multiplying constant) and through 
its current density, j,, which has an 
upper limit depending upon the life 
desired from the tube. (2) The 
beam width, W, is limited to such 


values which 


aligned 
with an intercepting edge. (3) The 
deflection plates cannot practically 
be made as long as desirable for the 
lower radio frequencies because of 
contact potential variations over 
their surface, which produce ran- 
dom deflections and distort the 
beam. Thus, one cannot attain the 
transconductance of Eq. 6 at 
frequencies. (4) One 


+)]]) 1} 
can Stlil D€ 


low 
cannot or- 
dinarily use a beam which grazes 
the deflection plates, as 
the derivation 
electron-optical 


required by 


because of 


wwo0ve, 

aberrations and be- 
cause, at high frequencies, there is 
then a serious increase in noise in- 
duced in the input circuit by the 
beam. 


Signal-to-Noise Ratio 

The fluctuation noise generators 
are shown in Fig. 2, in which the 
output noise is shown as the same 
as the temperature-limited shot 
noise formula.' Some of the early 
tubes had noise in excess of this 
due to a new phenomenon called 
“space-charge interaction noise” 
which was substantially eliminated 
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FIG. 5—Schematic cross section of double-deflection, nonradiating mixer tube 


by a reduction in beam length in the 
later designs. As in all 
high frequencies, a second major 
source of noise is found in the in- 
teraction of the with the 
input (deflection plates). For- 
tunately, when a balanced input cir- 


tubes at 


beam 


cuit is used, the noise effects are 
largely balanced out and the equiva- 
lent shot-noise current, I,., of Fig. 
10 percent 
or less of the beam current. 


» 


2, is of the order of only 
Since 
the beam current itself can be made 
small without loss of transcon- 
ductance, this gives the deflection 
tube a large advantage over grid 
control or 
tubes. 


velocity - modulation 


Since the signal-to-noise ratio is 
dependent on the input re- 
sistance, Fig. 2 also shows this as a 


also 


resistor comprised of the parallel 
electronic input conductance g, and 
the ohmic conductance (due to cir- 
‘uit loss gw. The 
dinarily negligible in comparison 
with the latter because of the small 
beam currents, which is again in 


former is or- 


contrast to conventional tubes. In 
beam tubes, there is no relation be- 
tween the electronic loading and the 
induced input noise in a balanced 
input circuit. 

The signal-to-noise ratio is best 
expressed in terms of the noise 
factor, which depends chiefly on the 
ratio of equivalent noise resistance 
to input resistance. The former is 
given by 
7; 20 Ts 


2e 
Rea TET a ga? 
where T, is room temperature. As 
an amplifier, maximum transcon- 
ductance will occur when the beam 
is split in half by the intercepting 
edge so that 7, = 4 I,,., and 


] 10 Doma " 
Res = ‘ 
ampliher = q 


In the experimental tubes, values 
of equivalent noise resistance of 
the same order as conventional am- 
plifier tubes were obtained but with 
very much higher input resistance 
and much lower capacitances. 


Mixer Operation 


Figure 3 shows three possible 
ways of designing and operating 
the beam-deflection tube as a mixer, 
assuming additive 
signal and local-oscillator voltages. 
Their characteristics can be cal- 
culated by one of the usual meth- 


deflection by 


ods.’ Figure 3A is the conventional 
method, which leads to low gain and 
high equivalent noise resistance. By 
use of an aperture and _ phase- 
reversal conversion, the gain limita- 
tion can be overcome as in Fig. 
3B, whereas inter- 
cepting wire as in Fig. 3C allows 
both low noise and high gain to be 
achieved.” For the latter case, 
Fourier analysis shows that the 
average mixer anode current is only 
17 percent of the beam current and 
the conversion transconductance is 
50 percent of the amplifier g,,. Thus 


mixer = 


which is only 


the use of an 


1.5 db higher than 
the amplifier value of Eq. 7 (point 
A in Fig. 3C). This is very remark- 


able compared with conventional 
mixer tubes which always have 
much poorer signal-to-noise per- 


formance than amplifier tubes. In 
the present instance, experimental 
work was done on both amplifier 
and mixer beam-deflection tubes 
but, since it was found possible to 
overcome all the major disadvan- 
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tages of the mixer, this type was 
emphasized. 


Experimental Tubes 
A photograph of some of the 
tubes which were made is shown in 
Fig. 4. At the extreme left is an 
early amplifier tube with a multi- 
stage electron multiplier. An ex- 
perimental tube similar to the one 


in the photograph, but with a 
5-stage electron multiplier, was 
built before the war’ and had a 
transconductance of 100 milliam- 


peres per volt, a plate current of 
only 5 milliamperes, an input ca- 
pacitance of only 1.5 uuf, and an 
output capacitance of 3.5 uuf. Such 
a tube is capable of amplifying a 
band of 300 mc with a gain of 10, 
which is about thirty times as good 
as a conventional 6AK5. 

The next two tubes in the photo- 
graph are early mixers and ampli- 
fiers using one-stage multipliers 
and particularly designed for high 
signal-to-noise ratio in the 300 to 
1,200-megacycle range. The fourth 
tube is the type 1636, a 400-600 
megacycle mixer which was _ pro- 
duced for a time during the war but 
is now found only on surplus lists. 
The large metal tube is a 10,000- 
megacycle mixer built-in 
resonant cavity and a multiple de- 
flection system consisting of tiny 
wires. Work at this frequency was 
slowed up when crystal mixers be- 
came so successful. The last tube, 
at the right, is a recent experi- 
mental tube for 
cycles in’ which _ local-oscillator 
radiation was eliminated. This tube 
is illustrative of more recent 
type of experimental construction 
which has been used and so will be 
described in detail. 


with a 


300-1,500 mega- 


the 


Deflection Elements 

Figure 5 shows a cross-sectional 
view of the electrode arrangement. 
Two sets of 
used, the first pair 
and the second for oscillator volt- 
age. One of the unique advantages 
of beam deflection is that such a 
separation is possible without loss 
in signal-to-noise ratio, such as oc- 
curred when pentode mixers were 
replaced by pentagrid mixers and 
converters. A shield between the 
two sets of deflection plates elimi- 
nates all coupling except a negli- 


deflection plates are 


for the signal 
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gible amount through the central 
aperture. The signal plates are 
brought out through a pair of heavy 
parallel leads, in balanced fashion, 
while the oscillator deflection leads 
are brought out through a coaxial 
arrangement. 
The electron gun is composed of 
a cathode and two narrow slits op- 
erated at +300 volts with respect 
to cathode. The electrostatic field 
between the last of the slits and the 
first set of deflection plates (which 
are at +140 volts, approximately ) 
is used as a lens and focuses the 
beam. The second pair of deflection 
plates are again +300 volts, as is 
the intercepting wire, which is used 
in accordance with the discussion of 
Fig. 3 and is only 0.004 inch 
0.01 cm) in diameter. The two 
small apertures allow a thin beam 
about 0.6 cm wide and 0.01 cm in 
thickness to enter the lens region. 
The deflection plates are made suf- 
ficiently short (the effective length 
is 3mm) so that the transit time is 
about 4 period at around 1,200 me. 
To minimize lens aberrations and 
induced noise, the beam occupies 
only about 4 of the spacing between 
deflection plates. It is of interest 
that the input capacitance is only 
a little over 1 
is in the leads. 
This tube 
output anode, since no 
multiplier is needed to obtain the 
required performance. 
war, tubes of 
been 


auf, most of which 


ises a suppressor and 


] +) 
electron 


Since tne 


constructl 


simil 





on 





have made with very small 


four-stage electron 


and 
multipliers; 


two-stage 
they are similar in per- 
formance and external appearance 
to the right-hand tube in the photo- 
graph, except for much higher gain 

It is of interest to compare the 


performance of such a tube, with- 
out multiplier, with the theoretical 


The cathode 


values derived above. 





current density was about 150 ma 
| ee _ “7 
CRY . , 
> | 6A 














FIG. 6—Comparative noise factors as a 
function of frequency 


cm’ and the beam current 
through the two fine slits was 200 
microamperes. If the deflection 
plates are placed at minimum spac- 
ing, so that they are grazed by the 
beam, Eq. 5 shows that 


per 


» . . O08 
Imax = 0.95 K 0.150 *K 0 6 Th ; 


»>* 


= ..« a per Vv 

Since the deflection plates actu- 
ally were spaced by about 3 times 
the grazing distance, we would ex- 
pect about 4 of this or 0.7 ma per v. 
rhis is approximately the very best 
of the measured low-frequency 
values, but the average of a number 
of tubes is about 0.5 ma per v. The 
theoretical 1,200-megacyvcle value 
Eq. 6) is about 60 percent of these 
figures, due to the transit-time loss. 
Using Eq. 8, the mixer equivalent 
noise resistance of an average tube 


at 1,200 megacycles is computed to 


be 30,000 ohms. Since the input 
equivalent shunt resistance (which 
vas almost entirely due to lead 


oss) was independently measured 
to be of the order of 20,000 ohms, 
if the induced noice is assumed to 
percent of the shot 
noise in the entire beam, the mini- 
mum noise factor (using Eq. 80 of 
Reference 6) is 


be about 10 


fi 


iat. (als ane. te. 

(G2) + (Ge) +20 ts ew 
12 for 10.8 db 

This is 


ab ot 


within a few tenths of a 


the average of measurements 


on an overall receiver in which each 
of a considerable number of tubes 


vas tested. The best tube tested, 
+ +} 


had close to the theoretical 


gave an overall 


vhich 


transconductance, 


1oise factor about 2 db better. A 
irve of overall noise factor versus 


for this receiver, using 
an average tube, is shown in Fig. 6 


The noise factor, of 


frequency 





course, is a di- 


rect measure of  noise-to-signal 
ratio, since it compares the actual 
ratio to the minimum existing in 
the antenna. Because of the in- 


terest in 500 to 1,000-megacycle 
television, comparative curves are 
given for a typical crystal mixer 
system using a 120-megacycle inter- 
mediate-frequency amplifier which 
has a 6AK5 pentode as first tube. 
The 6AK5 pentode noise factor is 
also given in the figure. The beam- 
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deflection tube, over the 500-1000 


megacycle 


better 


range, is substantially 


than the other receiving 
methods. 
With 


en ery g 
10Cal OSClliator radiation 


respect to freedom 


trom 


} 


, a table has 


been prepared showing the relation- 


ship of the beam-deflection mixer, 


ot t 


ne type described, to other re- 


ceiving systems. Table I shows 


the radiation of the 
mixer 


as measure 





small to be called neg 


vision service. 


The comparisons of the table are 
made with the type of receiving sys- 


tems in common use or commonly 


In 


whicl 





proposed for te 


contrast to the crystal mixer, 


would radiate enough from a dipole 
to give a field of several millivolts 
per meter at 100 feet, the beam- 


} Wo hal 
be well Delow 


mixer radiation would 


the noise level of a nearby television 


receiver, provided the local oscil- 
lator itself is sufficiently well- 
shielded. 


Table I—Local Oscillator 
Radiation 





Mier 
watts 
Radiated 


[-] 


mt 


Receiver 
System rh 


6ACT7 Mixer 50-100 Ww TOO 0 

Triode R-F 50-100 20 02 
Stage H 

Crvstal Mixer|500-1000) 120 100 0 

Beam-Detlee- 500-1000) 120 0.02 


tion Mixer 











The addition of a 1, 2 or 4-stage 
electron multiplier, in place of the 
suppressor and anode, increased the 


rv of 4, 


respectively, but the signal 


100, 


-to-nolse 


gain by a fact or 








performan e was found to be sub- 
stantially unaffected. Though a 
small increase in noise factor had 
been anticipated due to multipl 
noise, this was not apparent. 


Constructional Details 


An important feature of tubes ot 
the type described is the 
arrangement of parts 
est 
nique was 


work, cathode-ray 
used, Du A 
insatisfactory for the 
type of beam employed. 
able credit must be 


RCA Victor eng 
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W. proposed 
a novel 
which was modified to meet the ob- 


beam-deflection mixer. 


Warren, 


mechanical 


H. Who 


and 
arrangement 


jective of the 


The photograph of Fig. 7 shows a 
view of the complete assembly and 
the parts » tube. The 





entire assembly is based on the two 
netal stampings shown, which are 
welded tovethe to form a rigid 
tT) 

plates are made of 





wrapped with foil 
chemical 
These 
riveted to the 


The 


mica 
o eliminate 
1 on the surface. 


eflection plates are 


alignment. 








FIG. 7—Internal structure, frame stamp- 
ings and deflection plates of experimental 
beam-deflection tube 
small intercepting wire is also ac- 


the electron 
of this 
All parts, including the en- 
velope are nonmagnetic. The com- 


curately aligned with 


optical system by means 


frame. 


plete assembly is shown in the 
photograph with the cathode end 


signal-deflection 
the 


signal 


at the left and the 
brought out through 
the 


The loeal-oscillator deflection 


pilates 


heavy central leads for 


are shown to the right of the 


entral shield and are brought out 


single-ended fashion through a co- 
uxial connector at the right of the 
photograpn. 
In spite of the great accuracy 
ith which the parts are aligned 


ising the metal-frame technique, it 






vas found that the transconduct- 
ance and noise factor of some 
tubes could be improved by use of 


i 
a fixed, correctly-oriented, nonuni- 


rm magnetic field, such as from a 


small bar magnet. 
tube 
trace, it could quickly be determined 
whether such a magnet would give 


ver) 


cathode-ray characteristic 


an improvement in transconduct- 
ance and its proper orientation 
could be found. On some tubes, 


therefore, this correcting magnet 


was soldered permanently in place 
on a stainless-steel envelope and was 
found to 


inder all 


be entirely satisfactory 


normal operating condi- 


tions. 





Conclusions 
T vork which was done in the 
application of beam-deflection prin- 


ciples to amplifiers and mixers has 
hown clearly that these principles 
advantageous for reception 
On the other 


which 


are 
above 300 megacycles. 
hand, the limitations 
encountered are such that it 
likely that a beam-deflection type 


were 
is not 


of tube can compete in performance 


with grid-controlled tubes below 


30 megacycles, except f special 
Limited 
obtained during the war in building 
small quantities of 
tubes has shown that many produc- 
tion problems must be solved before 
such tubes can be considered ready 
Such 
the 


or 
applications. experience 


beam-deflection 


for commercial manufacture. 
tubes, at are still in 
laboratory stage. 
Contributions to the tube develop- 
ments described herein were made 
by many colleagues at RCA Labo- 
and the RCA Victor Di- 
vision Harrison among whom 
may mentioned H. A. Finke, 
H.C. Thompson, H. Schwalbach and 
K. McLaughlin. Much of the work 
con- 


and, 


present, 


ratories 
at 
be 


was supported by Signal Corps 
tracts during the recent war 
in one case, by a Navy contract. 


REFERENCES 











.G.R.K re, B Deflect 
tr Ar r 7 RCA Revie 
8, p 4s Sept 
2) I W H s 1 
M Proc. IRE, 34, p I Ap 
» J. R. I I ( D 
t iE : BP ! { 
P s, 10 7 ( 
() F. E rmar Rad Engineer 
k MeGraw-H Ir 
? { First Fa 
I I ma Rad Engir 
Hand MeGraw-H B l 
New York, p F Edit 
(6) E. W. Herold, An Ana t% 
Sienal-to-N t f Wit High-F 
1 y Rec RCA Revie 6. ft 
Herold, Tt Operat 
S uer ‘or rt 
30, p &4, Fe 1 





May, 1949 — ELECTRONICS 








High-Speed Production of 
METAL KINESCOPES 





New techniques employed in the manufacture of 16-inch and other television-receiver 


picture tubes reduce the cost of such glass-and-metal types. Single-platform tilting tables 


have been replaced by a series of continuous settling belts 


By H. P. STEIER and 


HE TYPE 16AP4, a 16-inch metal- 
y gee kinescope now in produc- 
tion at the RCA Lancaster Plant, 
innovations. The 
designed for high-speed 
mass production on automatic ma- 


involves several 


tube is 


chinery combined with rigid proc- 
essing controls to produce a type 
with high quality and performance 
that lends itself readily to low-cost 
circuit designs. 


Material Selection 


The metal-cone construction is 


unique 


several features of 


16AP4. 


without 


one of 
the type It has made pos- 
sacrificing bulb 
strength, the use of a face plate 


sible, 


made of relatively thin glass of high 
optical quality. The metal for the 
cone was selected on the basis of its 
glass-sealing properties; after con- 
siderable experimentation a modifi- 
cation of a high chromium-bearing 
commercial alloy, SAE type 446, 
In addition to its ex- 
cellent sealing properties, this alloy 


was chosen. 


has good corrosion resistance and 
high strength. 

The 
plate of the 


for the 


kinescope is 


used face 
metal 


another innovation in the manufac- 


material 


ture of cathode-ray tubes. In all- 
glass kinescopes, face plates are 
usually made by blowing or press- 


ing molten glass against iron molds 
this method 
have rough surfaces and often con- 


Faces made by may 


tain visible foreign particles which 
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RCA Victor D 


reduce the quality of the television 


picture. The new tube face plate, 


even though it must withstand an 
atmospheric pressure of about 3,000 
pounds, can be made of high-quality 
window glass only .:-inch thick be- 
cause of the support supplied to i 
by the metal sealing flange. An 
additional feature of the 
is its 


face plate 
uniform curvature 


fy. 
from 


center to edge. In conventional all- 


R. D. FAULKNER 


tube construction the urva- 
ire increases 


and 


neal periphery 


limits the useful face-plate 
screen area. 
The giass neck assembly is made 


of lead glass No. 0120, which has a 


high electrical resistance. The seal- 
ing and annealing properties of this 
glass permit its use with the 


chrome-iron cone; it also seals read- 


to the stem glass containing the 





A conductive coating is applied by means of a brush to the glass neck and metal-cone 
assembly 








oF NO TWls FRUTR 


Pa 
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The single-platform tilting tables shown in the foreground were formerly used to settle screens. New settling belt in the background 
shows tubes (right) in the pouring position as fluid remaining after settling is automatically drained out. During transit along the belt 
fluorescent powder settles from a water suspension 


connector leads. rhe 


ance of the glass provides required 


nign resist- 


insulation between the deflecting 
yoke operating at ground potential 
and the internal conductive coating 
operating at an anode potential that 
may be as high as 15,400 volts, the 


absolute maximum rating. 


Sealing Operation 

One 
quirements in the 
the metal 
capable of manufact 
high-speed 


of the most important re- 
development of 
kinescope was that it be 
» on modern 
equipment. 
Accordingly, the sealing operations 





automatic 
were designed to require the mini- 
mum amount of time and attention. 

The glass neck assembly is sealed 
to the metal cone with a butt seal. 
The parts are held in 
alignment by an 





accurate 
mandrel. 
The entire sealing and annealing 
operation is accomplished on auto- 
matic equipment in a few minutes. 
The sealing operation, 
on the other hand, is more difficult 


because the strength of the finished 


interior 


face-plate 


tube depends to a large degree on 
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the quality of this seal. 

After much 
automatic sealing operation was de- 
veloped that only required close con- 
trol by an operator during the final 
shaping of the seal. The sealing 
operation consists of placing the 
preassembled unit onto one head of 


experimentation 


an 


the sealing machine, preheating the 
face-plate glass with gas fires as 
the machine indexes, and then heat- 
ing the metal contact with the glass 
1,200 C. After 
, the sealed unit is 
the 


are 


to approximately 
these operations 
carried through an oven where 
and metal 
equalized at a value 


glass temperatures 
near that for 
of the 


the annealing point 


The finished 


glass. 
removed 


unit is then 
from the machine 
Because the mechanical strength 
of the tube is extremely important, 
a percentage of the envelopes are 
taken from the production line and 
pressure checked. 
trol methods 
sampling. 


Statistical con- 
used in all such 
The samples are tested 
with an air pressure of 60 pounds 
per square inch (4 atmospheres), a 


are 


value that is one atmosphere 
yreater than the test pressure the 
finished tube is required to 


stand. 


with- 
This figure provides a desir- 
able margin to compensate for any 
loss In strength during subsequent 


proc essing. 


Screen Application 
A most important preliminary 
step in the application of the screen 
to the 16AP4 is the thorough clean- 
ing of the interior of 
sembly. 


the bulb as- 
The slightest trace of dirt 
or grease would prevent phosphor 
particles from adhering properly to 
Handling marks 
finger prints and etched 
areas in the face plate would affect 
the of the screen and 
the eventual television picture. In 
addition, the presence of impurities 
able to mix with the screen can 
poison or change the emission char- 
of the phosphor. The 
nce of traces of metallic im- 
purities, for example iron, cobalt, 
or nickel, can decrease the efficiency 
of the phosphor. 


the face plate. 


h 
sucn 


appearance 


acteristic 





pres 
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Tube on exhaust 
oven. 


cart emerging from 
Copper tubulation being pinched 
off by hydraulic jaws 


It is interesting to note that the 
limits of most chemical purification 
processes coincide with the order of 
magnitude of activator usually 
necessary to produce efficient phos- 
phors, and with the magnitude of a 
poison element detrimental to phos- 
phors. The 
vator or 


magnitude of the acti- 
mpurity is in the range 
one thousand to one million parts of 
phosphor to one part of activator or 
impurity. 

Washing the bulb assembly of the 
metal kinescope, like most other 
processes in its manufacture, has 
been mechanized. The bulbs 
transferred from the sealing ma- 


are 


chine to the washing machine by 
As the 
indexes from 
position to position, the bulbs are 


means of a conveyor belt. 
washing machine 
lowered over successive sprays of 
sodium hydroxide, hydrofluoric 
acid, tap water, and distilled water 
in order to remove all foreign 
material from the: bulb. 

The screen is applied to the tube 
by settling the phosphor from a 
liquid suspension while the bulb is 


ELECTRONICS — May, 1949 


carried on a continuously moving 
belt advancing at the rate of a few 
inches per minute. The settling 
solution is introduced at one end of 
the belt and decanted at the opposite 
end when the belt moves over a 
large pulley. On the underside of 
the belt the sides and neck of the 
bulb is washed to remove 
residual screen material and the 
screen is then dried. Because a 
high-quality television picture re- 
quires that the screen be free of all 
defects such as spots, holes, or col- 


any 


ored areas, all screens are inspected 
by transmitted light, reflected light 
and ultraviolet radiation before the 
next manufacturing step. 

After screen inspection, graphite 
coating is applied to the inside of 
the glass neck assembly. This coat- 
ing connects with the metal cone 
and is the conductor that maintains 
the inside of the glass neck and 
vliass cone at the same potential as 
the metal cone. The bulb assembly 
is then baked to insure the adher- 
ence of both screen and coating to 
the glass. 


Electron-Gun Aiounting 


The electron gun of the type 
16AP4 is a tetrode type with heater, 
thermionic cathode, control grid, 
screen grid, and No. 3 grid, and in- 
corporates a tilted-lens ion trap. 
very similar in design 
and construction to that used in the 
type 10BP4 and utilizes the same 
assembly methods. 


The gun is 


Gun mounting 
is one of the few operations in kine- 
scope manufacture requiring hand 
labor, but through the use of jigs 
and work-simplification methods a 
high rate of production with ex- 
treme accuracy has been obtained. 

The gun mounted on a glass stem 
is joined to the bulb assembly by 
melting the glass neck of the bulb 
and fusing it to 
gun stem. 
formed on 


the glass of the 
This operation is per- 
automatic equipment 
that requires an operator only for 
loading and unloading. 


Exhaust and Basing 


One of the most important opera- 
tions in the manufacture of cath- 
ode-ray tubes is the exhaust 
process by which the air is removed 
from the tube and the cathode acti- 


vated. Until a few years ago cath- 
ode-ray tubes were exhausted 
one at a time on what was essen- 
tially laboratory equipment. Now, 
however, automatic equipment per- 
forms this operation. 

Complete tube exhaust systems, 
mounted on carts, are slowly moved 
through a high-temperature oven 
and as the tube moves from position 
to position in the oven, the various 
exhaust processes are performed, 
electrical power being supplied to 
the electrodes of the tube by means 
of sliding contacts. At the end of 
the exhaust cycle the copper tubula- 
tion in the stem of the tube is auto- 
matically pinched off and a vacuum- 
tight seal produced. The tube is 
then transferred by means of a con- 
veyor belt to the basing reel where 
the base is applied and baked with 
infrared heating to cure the basing 
cement. After this operation, the 
leads are soldered to the base pins. 


Quality Control 


Before the tubes can be tested the 
vetters must be flashed and the 
aged to obtain stable 
emission. These operations are per- 
formed on the conveyor belt that 
carries the tubes from basing to 
testing. 


cathodes 


Each tube is individually oper- 
ated and inspected. The test oper- 
ator not only checks the physical 
and electrical characteristics of the 
tube, but also inspects its overall 
Each tube 
is painted while on the conveyor 
line that carries it to the packing 
department for packing and ship- 
ping. 

To insure 


quality and appearance. 


standard quality a 
sample lot of each day’s production 
for additional 
prior to tube shipment. 


aside 


is set tests 
Some tubes 
145 pounds 

to evaluate their 
strength; some are subjected to life 
test to determine how they will 
operate throughout life and others 
are stored for a period of time and 
then retested. If the tubes fail 
to pass any of these tests, a larger 
number of that same day’s produc- 
tion is tested and if they, in turn, 
also fail to pass the tests, that day’s 
production is either rejected or 
tested 100 percent. 


, 
are pressure-tested at 


per square inch 
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Stable TEN-LIGHT 


Six-stage ten-light decade counter uses by-passed cathodes and special coupling circuits to 


ensure positive trigger action for counts up to 200,000 per second. Component tolerance 


limits are extremely wide. and no special input pulse shaping is required 





EN-LIGHT 
which at 


ise than bin 


either 


e 





DECAD} 


ore €¢ 


scalers, 


SCALERs, 
nvenient to 


are usuall\ 





prohibitively complex, 01 
not reliable enough for certain ap- 
plications The scaler described 


here employs only six s 






ges tO pro- 


vide dependable ten-light decade 


counting up to 200,000 counts per 
second with line voltages between 
80 and 150 volts, an unregulated B 
supply, and wide tolerances for 


nearly all components. Faster 





operation may be achieved with 
slight alterations. 


The circuit uses a of five 





binary elements followed by a scale- 


Input pulses may vary in amplitude 





shape over a wide range be- 
cause of the by-passed cathode in- 
terstage coupling method used be- 
tween the Eccles-Jordan pairs. 
Figure 2 shows the circuit for a 
} 
{ 


complete decade. Capacitor toler- 


ances are very broad, even the most 


critical allowing half or 
design center value. 
ical resistor is R,, which must 


double the 


The most crit- 


be 





fealeste 
| PL TL 


<a 











held to a tolerance of 
Other 
greater tolerances. 


10 percent. 


resistors may have much 


Circuit Operation 


In the following explanation, sub- 
scripts L and FR refer to left and 
right triode sections. The normal 
condition is conduction in the left 
triode with the right side cut off. 
The reverse or odd condition exists 
as a steady state in only one element 
at a time and advances to the right 




















; : is FIG. 1—Block diagram of simple ten- . ; 
of-two stage, as shown in Fig. 1. light decade scaler by one element for each count, a 
g ia 
| bmg 
db < q ‘ 4 + ’ ’ (A 
é . : 7 : .- +° { . . 
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FIG. 2—-Complete circuit diagram of decade counter. 


The double diode in the scale-of-two circuit increases reliability of trigger 


action, but it may be dispensed with in some applications 
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DECADE SCALER 


” RICHARD WEISSMAN 


Development Engineer 
Nuclear strument and Chemical Corp 
Chicago, Illinois 








count being epresented by one 


input pulse. 

Cathode resistor R. is chosen to 
effect the desired voltage on the 
common right-hand cathode bus 
with only one right-hand section 
conducting. Resistor R, effects the 
same voltage drop with four left- 
hand sections conducting. The left- 
and right-hand cathodes are split 
in this manner to assure that the 
odd condition will exist in only one 
element at a time. 








Assume that V, is the odd tube 
and it is desired to advance the odd 
condition to V, This can be done 
by a negative pulse either at grids 
G., or at G The negative input 
pulse through C, appears at both 
places, initiating the desired change 
in both V, and V. The flip-flop 
action in both tubes aids the input 
pulse in this respect. Since the 
cathodes are by-passed, input pulses 
through C., C., C,, and C. are effec- 
tively shorted out through the re- 
spective plates P.,, Ps:, Pir, and Ps: 
fore the transition, while during 
transition the pulse through C, is 
still shorted out by P Any tend- 
ency for the input pulse at 
G., appearing via C., C,, and C, to 
cut-off P., is overcome by the input 


pulse at G 


he 


in addition to being 
over-ridden by the positive pulse 
from P 

As long as the input pulse rise 
time (before or after the pulse is 
differentiated by capacitors C, and 
C, through P., and P,,) is short 
enough in comparison with the 
transition time and the pulse is of 
sufficient amplitude, wide variations 
may be permitted in pulse height 
and shape as well as in the values 
of interstage and input coupling 
capacitors. 


The scale of two, represented by 


ELECTRONICS — May, 1949 





Front view of scaler unit for use with Geiger-Muller radiation detector 


V., is coupled to the ring by the 
diode V 


will be seen that stability requires 


Referring to Fig. 2, it 


that one plate in the Eccles-Jordan 
pair be conducting while the other 
is cut off; hence either diode plate 


may be at approximately plus 250 
volts while the other will be at 
about 130 volts. The diode cathode 


will switch from plus 250 volts to 
195 volts after the fifth count and 
back to 250 volts after the tenth 


count. 


Scale-of-Two Operation 


When the diode cathode goes 
legative, (at the fifth count) the 
negative pulse will be transmitted 
only to the more positive diode 
plate, the other being negative with 
respect to its cathode. This pulse, 
transmitted through the intrastage 
grid capacitor, causes the circuit to 
shift to the pi stable position. 
At the next input pulse, the diode 
cathode will go positive, but this 
pulse will appear only at a grid 
whose plate is already conducting 
so no shift occurs. 

Thus the scale of two shifts once 
every five pulses, putting out alter- 
nate positive and negative pulses 
for each shift; hence a negative (or 
positive) pulse once for every ten 
pulses. 

Sufficient output from the scale 
of two is available to drive directly 


either a second decade or a single 
stage triode amptifier which would 
be capable of operating a heavy 
mechanical register or solenoid 
mechanism. 


Extra Components 


The ten-light indicating system 
involves only the use of five addi- 
tional resistors of noncritical value 
plus the lights themselves. Its 
operation may be seen readily by 


considering the voltages shown in 








Fig. 2, 7 ing the initial 
state (zero count During counts 
of 5 to 9, the left and right plate 
tap voltages of V, are interchanged 
since at the count of 5, V, switches. 
When a ring tube is in the normal 
state, the right-hand plate is at 
250 volts, whence it may be seen 
that neither of its neons can light 
since it requires 90 volts to start 
he glow. 

Of the two neon lights asso- 
ciated with the odd-state ring tube 
only the one which returns to the 
250-volt point can light, hence for 
counts of 0 to 4, only the left-hand 
neon of any pair can light while 
for counts of 5 to 9, the right-hand 
set of neons comes into action. With 
this circuit there is sufficient over- 
voltage to operate the neons even 
at a-c line voltages as low as 80 
volts: while at 150 volts on the line 
the neons still function properly. 
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Wideband Television 
Transmission Systems 









Amplifiers and auxiliary equipment having bandwidths in excess of 40 megacycles, for 


point-to-point video relay service and similar applications, are based on old theory but rep- 


resent a new trend in equipment design 
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FIG. 1—Typical elements of a wideband television transmission system 


























. 
t — * + 
Vv - = \ 
c -—r-—¢ { 4 ( ) e+ ) 
4 { = Pe Y 
~ < ~ ° eae es 
: < | “4 
4 ee 
= 4 z ES 
ees ee -- —_—¢ + 















(two shown) with plate-grid feedback in each stage 


FIG. 2—-Basic circuit and response of a 40-mc video amplifier using eight 6AH6 tubes 





By EMILE LABIN 


Federal Telecommunications 
Laboratories, Inc 
Vv) 


tleu, N 


HIS PAPER considers the band- 
width requirements of the 


components of television networks 
and describes the design of trans- 
mission equipment in this field. 

The complex series of transforma- 
tions to which a relaved television 
signal is subject are outlined in 
Fig. 1. The signal at the output of 
the camera is amplified in video 
amplifiers, then sent through a 
coaxial line or a radio pickup link 
to a fixed relay station. From there, 
the signal is transmitted through 
radio relays or through a coaxial 
line to a distant city. There the 
signal is restored to its video form, 
amplified again by video amplifiers 
and finally applied to the transmit- 
ter which broadcasts the signal to 
the public. 

To perform transforma- 
tions we need various tools, such as 
frequency-modulated oscillators, r-f 
amplifiers, i-f amplifiers, limiters, 
and discriminators with bandwidths 
which may have to extend, depend- 
ing upon the video standards in use, 
from 10 to 100 m The higher 
figure applies to f-m transmission 
of high-definition monochrome or 
color pictures. 


these 


Video Amplifiers 


Methods for designing broadband 
video amplifiers have been extens- 
ively studied, and many examples 
are known. There are two outstand- 
ing approaches: one uses feedback 
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FIG. 4 


from a given stage to the preceding 


stage, the other an artificial trans- 
mission line. Figure 2 shows a 


feedback amplifier having a_re- 
sponse curve flat within 2 db from 
60 ke to 40 me. It uses eight 6AH6 
tubes and two 6J6 miniature type 
tubes. The overall voltage gain ex- 
ceeds 40 db into 750 ohms. The 
maximum output before 


limiting, is 0.5 volt. 


voltage, 
This amplifier utilizes the input 
admittance of a vacuum tube, pro- 
duced by connecting its grid and 
plate with a resistance, as the load 
for the preceding stage of a cas- 
caded amplifier. The input admit- 
tance resulting from the grid-plate 
has a negative 


resistance capaci- 


tance component which subtracts 





Top view of the 45-mc additive amplifier pictured in Fig. 3 


and thereby extends the bandwidth. 


Although the  gain-bandwidth 
product of this amplifier is the same 
of an ordinary 


peaking coils, it 


type using 
possesses the great 
There is 
only one coil; there is no shielding 


advantage of simplicity. 


and practically no decoupling; the 
values of the components are un- 
critical. 


The alignment of such an 


amplifier is only a matter of 
minutes. 
Figure 3 shows the basic circuit 


and frequency response of an ampli- 
fier of the additive type, using an 
transmission line. The 
is flat within 1 
db from a few ke to 45 me. Figure 
1 shows construction of 


6AN5 


artificial 
frequency response 
the this 
which 





amplifier, uses nine 
from the grid-ground capacitance miniat ire-type pentode tubes and 
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FIG. 3—Basic circuit and response of an additive amplifier having 45-mc bandwidth. 
Four of the nine 6AN5 tubes in the amplifier are shown. The voltage gain is 11 db 
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has an overall 


vain of 11 db at a 
plate current of 33 ma per tube. The 
maximum output voltage is ap- 
proximately 28 volts rms. 

The principle of this amplifier 


was proposed many years ago. It 
different from 
types because the total gain is not 
the product of the individual gains, 
but the swm of the individual gains 
tube in the 


is radically other 


of each stage. It is 
essentially a low-frequency travel- 
ling-wave amplifier using low-pass 
filter elements to couple grids and 
plates in a parallel arrangement. 
The input signal travels from one 
grid to the next, while the signal 
amplified by the first tube travels 
from one plate to the next. Since 
grid and plate signals arrive at suc- 
cessive tubes at the same time, they 
add in time phase. The amplifier 
shown has proved to be very stable 
and the alignment was not critical 
in practice. 

An amplifier built by M. M. New- 
man at the Lightning & Transients 
Research Institute. University of 
Minnesota, illustrates the possibili- 
ties of the additive circuit. Itisa 
one-stage amplifier which has a 
voltage-gain ratio of 2.5 and is flat 
within 3 db up to 250 mc. The 
input and impedances. are 
50 ohms. actually con- 


sub-stages, 


output 
The st 
ten additive 
each one being composed of three 
6AK5 type tubes. Actually, in each 
sub-stage, only one tube is active, 
the two others being connected for 
balancing When 
gain is required, several stages of 
the same type are used in cascade. 
Dr. Newman has informed the 
writer that he has under develop- 
ment another bandwith amplifier of 
the same type going up to 750 me 


aye 


sists of 


purposes. more 
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using 4 150 tubes 

In summary, video amplifiers oi 
yutput pr ‘s of the order of 1 
Watt have bee yullt, DY using exist- 
Ing tubes and principles, up to 50 
or 70 m In any event, lo 
powe deo amplification is not 
limit to the use of most ambitious 





R-F Components 


. eo 9 

In the television link from the 
camera to the studio or relay, it is 
necessary to modulate an r-f OSsCcli- 


lator for f-m transmission over the 
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FIG. 5—(A) Wideband frequency-modula- 
tion characteristic of a reflex klystron and 
B) power output as function of repeller 
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FIG. 6—Basic diagram and response of a 

120-mc i-f amplifier using six 6AKS tubes 

in staggered triples. The 6-db bandwidth 
is 21 mc, the gain 65 db 
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ion ith existing retlex kly- 


Figure 5 shows the response 
irve of a reflex klystron, an SCR- 
12, around 5,000 mc. <A linear fre- 
juency displacement is obtained 
over an r-f bandwidth of the order 
of 40 to 50 m 





ce. Similar curves can 
be easily achieved at other radio 
frequencies. Output powers ob- 
tained in this manner, of the order 
Watts, are sufficient for 
many applications. Nevertheless, 


more power Is deslrabie even at 





ign Trequencies wnen narrow 





yeams can be obtained with reason- 


The output power of broadband 
radio links should be of the order 


of 10 watts to compensate for the 


increased noise generated in the 
very broad band and to achieve 
a sufficient margin against fades 
in propagation. Radio-frequency 


ower amplifiers in the microwave 
gions have been designed for 
many vears in the form of velocity- 
efforts 


o extend this prin- 


modulated tubes. Recent 

have been made t 

1pile Oo a aesign wnicn 1s better 
oe ee 


adapted to the broadband operation, 


ike the travelling-wave tube. 
Antennas and Propagation 


Microwave antennas can easily 
over frequenev bands of the order 


of 2 to 1 when the input impedance 





f the antenna does not have to be 
rigorously constant. But when the 
listance between antenna and out- 
put stage of the transmitter be- 
omes large, the impedance match 
eq ur has to be quite accurate 
and the output bandwidth of the 


ires is then reduced 


to the order of 5 to 10 percent of 

the carrier frequenev. At 3.000 to 

5,000-me carrier frequency, then, a 

bandwidth of 150 to 300 me can 
ommodated. 

Betweer he transmitter and re- 
elver antennas, the signal travels 
in space and is affected by topog- 
raphy and the state of the at- 
mosphere. The propagation of 


microwaves is a complicated subject 


which we will not treat here. How- 


ever, it is entirely possible tl 


at 


propagation restrictions may repre- 
sent, in final analysis, the most 
definite limitation on bandwidth 
and the only one against which 
little can be done. Frequency bands 
in common use today are narrower 


than 1 percent of the carrier fre- 
quency. Should it become necessary 
to expand to 10 percent of the 
carrier frequency, the propagation 
irregularities within the band may 
exceed acceptable tolerances. 


1-F Amplifiers 


When the message is received, it 
is usually transposed to a lower fre- 
quency in a microwave mixer. This 
operation can be done over very 
broad bands, because here again, 
the significant factor is the relative 
bandwidth. Since noise-free r-t 
amplification is dithcult to achieve, 
most of the gain at the receiver or 
the repeater has to be obtained in 
the i-f amplifier. The gain required 
is generally of the order of 80 to 
100° db. 

Figure 6 shows the circuit and 
response curve of an i-f amplifier 
at 120 me with a bandwidth of 21 
me. Figure 7 is a bottom view of the 
amplifier proper. The amplifier con- 
sists of six 6AK5 tubes arranged 
in stagger-triples mounted on a 
brass plate with top and bottom 
covers. The picture shows the 
simplicity of the electrical circuit 
and physical configuration. The 
principle of staggered stages used 
to be treated, pre-war, in a qualita- 
tive manner. A careful analysis of 
the circuit shows that it is possible 
to design accurately for much 
th than had been 
done in the past. Another i-f 
amplifier, with a bandwidth of 55 


broader bandwid 


me within 3-db points and a gain of 
80 db in 12 stages, is shown in Fig. 
8. The amplifier in Fig. 6 was de- 
signed by M. Silver, th *j 





hat in Fig. 8 
by A. M. Levine, both of Federal 
Telecommunication 
Tr 


ne, 





Laboratories, 


Staggered Damping 


The second amplifier (Fig. 8) 
uses the principle of staggered 
damping as opposed to staggered 
tuning. The input stage consists of 
a grounded-grid amplifier in order 
to reduce the noise factor. The com- 
plete amplifier consists of four sets 
of triples, making a total of twelve 
stages of amplification. Each one of 
the stages is tuned to the same cen- 
ter frequency and has the same 
coupling elements, representing a 
double-tuned 
makes construction quite simple 
since only one coil design and as- 


transformer. This 
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sembly is required. The only differ- 
ence between individual stages is 
the damping resistor across the sec- 
ondary coil. In the example shown, 
three va 


les of resistances have 
been chosen: 650 ohms, 240 ohms 
and 180 ohms. After a triple of this 
type, values of the resistances re- 


peat themseives, 
Limiters and Discriminators 


To take full advantage of the 
properties of frequency modulation, 
the discriminator should be pre- 
ceded by a limiter. Limiters for 
very broad bands are difficult to de- 
sign because the clipping action of 
the limiters generate higher fre- 
quencies which have to be repro- 
duced if the limiter is to perform 


correctly, 


The limiter used with the 55-m« 
i-f amplifier consists of two cascade 
stages operated as verv-broad-band 
amplifiers. The first limiter is a 
6AK5 coupled by a_ series shunt 
video coupling network to two 6AK5 
tubes in parallel. This coupling net- 
work is used so that the d-c restor- 
ing effect of the grids of the second 
limiter removes any changes due te 
averaging effect of noise. The grid 
current on the first limiter is used 
for the ave voltage applied to the 
i-f stages. The circuit impedances 
are so low in the broadband ampli- 
fier that the effect of the grid cur- 
rent is negligible on the limiting 
action. 

The discriminator uses a 6AL5 
9, with line 


segments as tuned elements. Line 





tube as shown in Fig 





discriminators are capable of ex- 
tremely broad bands. The one 
shown has a linear voltage output 
over more than a 50-me band. The 


listortion of line discriminators is 


especially small and from that point 
of view they are useful not only for 
television but also for microwave 
links using frequency-division mul- 
tiplex. 

Broadcast transmitters corres- 
ponding to video standards of 12 m« 
and supplying output power of 1 kw 
at 500 me have been designed and 
one of them has been in experi- 
mental operation in New York for 
two years. For commercial opera- 
tion, it will undoubtedly be neces- 
ger powers at these 


sary to use lar 
Act lallv, the powel 


frequencies. 
requirements will go up in propor- 
tion to the bandwidth used. While 


there seems to be no reason why 


large powers of the order of 50 kw 
could not be obtained, the industrial 
realization is probably many vears 
off. 

Home receivers with muctl 
broader bandwidth than the ones 
now used would obviously be more 


expensive. 
Conclusion 


From the foregoing, it is evident 
u he essential tools for tele- 
ision links with video standards 
»to 15 me are available, or nea 
so, although the equipment is ex- 
he difficulties now en- 
countered in the United States in 
taking full advantage of the exist- 
ing standards of 6-mc channels only 





prove that while the techniques foi 
broader bands exist in the labora- 
tories it will take many years be- 
fore they could be made available to 
the p iblic. 

It is very interesting to note that 
the weakest elements in the chain 


we have examined are the outpu 
l 





stage of powerful broadcast tele- 
vision transmitters and the home 





FIG. 7—Under-panel conneciions of the i-f amplifier shown in Fig. 6 
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FIG. 8—Input and first stages (A) of a 

100-mc i-f amplifier. The complete ampli 

fier employs 12 stages, displays 85-db 
gain across a band of 53 mc 
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FIG. 9—Diagram (inset) and response 

curve of a wideband discriminator, using 

8-inch lengths of RG63 U cable as the 
tuned elements 


receiver. This indicates that the 
most promising field for improved 
television standards, provided ade- 
quate cameras become available, 
may not be for broadcast tele- 
vision, as we understand it for home 
reception, but for theatre television 
where broadcasting with large pow- 


ers in not required and where the 


cost of the receiver Is not as deter- 
mining a factor. 
A comparable situation exists 
the film industry, ere two 
standards are used: the 16-mm film 





for home projectors and the ° 


film for theatres. It seems most 


likely that television will follow in 


the future this same example 
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FIG. 2—-Basic elements of rotary oil pump 
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FIG. 3—Volumetric efficiency versus pressure for a typical forepump 
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Television cathode-ray tube demand dictates the use of highly efficient evacuation equip- 


ment. A vapor-type pump meeting all the stringent requirements is described in detail. 


\utomatic controls for further improvement of production rates are suggested 




















FIG. 1—Early mercury-droplet pump for 


producing low pressures 


electronics ad 


: FIELD of 
pends 

remove 
This statement 


criticism 


upon man’s ability to 
from confined 


may be 


as spaces. 
open to 
such 


when considering 


things as magnetic amplifiers and 


transistors, but it seems likely that 
it will be some time before the need 
for vacuum can be eliminated. 

is difficult to 
ine a means of producing television 
pictures the 
evacuated envelope. Since the great 
expansion today is in the television 
branch of electronics and 
approximately 20 


Certainly it imag- 


use of an 


xu) +} 1 
witnout 


because 
percent of the 
total equipment cost in a picture- 
tube plant is represented by the ex- 
haust machines alone, it is hoped 
that the following discussion will 
aid in designing the latter economi- 
cally and adequately. 

The for air is 


need removing 


twofold: 1) At 


pressures the distance an electron 


relatively high 
can move without collision, scatter- 
small 


as compared to the required length 


ing, and ionization becomes 


of a cathode-ray tube. (2) High 
pressures mean large concentra- 
les that physi- 


the 


tions of gas mole 


cally or chemically react with 


electron emitter (cathode). 


Early Pump Designs 


To appreciate the requisites in- 
volved in adequately lowering gas 
pressure it is to review 
some of the fundamental concepts 
of matter. When 
vacuum it is most useful to remem- 
ber: (A) All matter is composed 
of molecules, most conveniently vis- 


necessary 


working with 


‘alized as small spheres, in a state 
(B) 
straight 


of constant These 


lines, 


agitation. 


move in 


molecules 
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FIG. 4—-Mercury-vapor pump 


FIG. 5—Pressure for various pump oils 


Pump Design 

















By GLENN L. MELLEN 


, f 
Direc ‘ 


Cambri 


between collisions with other mole- 


cules, at velocity determined by 
temperature. (C) At all 


tures 


tempera- 


above absolute zero there 
exist, over any solid or liquid, mole- 
cules in the vapor phase. 

Guericke’s orig- 
the Magdeburg 
the first 
pump capable of producing very 
low 


7.1} , * 
Following von 


inal air pump and 
sphere demonstration, 
pressure was by 


a modification of this 


Toepler. In 


by Sprengel 
shown in Figure 1, small volumes 
of gas from the exhaust region are 
trapped between mercury droplets 
in a capillary tube. The trapped 
gas is compressed to some higher 
outlet the integrated 
weight of the droplet column. The 
pump is’ able to produce partial 
pressures of noncondensibles com- 
parable with that found #m the best 
vacuum tubes. It 


pressure by 


still finds use in 
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Applied Physics 
search 


Corporation 


Mass 


specialized applications such as in 
vacuum fusion apparatus for the 
micro-determination of gas. in 
metals. Zero back-leakage and low 
pumping speed (fractions of a liter 
per second) are its major asset and 


liability. 
Rotary Pumps 


The rotary pump and its subse- 
quent refinements have made 
sible today’s production equipment 
in the vacuum field. This pump, 
Figure 2, has three basic elements: 
a rotator, revolving in. a housing, 
with an oscillating vane that di- 
vides the inlet from the outlet. 

Each cycle the quantity of gas 
in region A is pushed out of the 
pump, while a new volume B is 
formed to trap further gas for com- 
pression on the following cycle. 
The pump is run in oil to seal and 


pos- 


lubricate the sliding surfaces. Sev- 
eral designs founded upon this 
principle are characterized by con- 
stant volumetric displacement per 
cycle and vary only in volumetric 
efficiency versus inlet pressure. 

At the blank off (ultimate 
vacuum) of such pumps two things 
contribute to the prevention of 
further pressure reduction. The 
first is the fact that the limits of 
mechanical precision and _ subse- 
quent wear permit appreciable back 
leakage of gas into the exhausted 
volume. The second contributing 
factor is to be found in the sealing 
and lubricating oil or in 
taminants it contains. 

Compounding rotary pumps will 
produce air pressures in the neigh- 
borhood of a few tenths of a micron 
(760,000 microns equal 1 
phere). 


the con- 


atmos- 
The total pressure, how- 
ever, is generally of the order of a 
few microns and is mainly deter- 


mined by the vapor pressure of 
residual contaminants in the oil. 
In fact, the major function of the 
outlet (high pressure exhaust) 


stage in compound pumps is that 
of decontamination of the sealing 
oil fed to the inlet stage. 

Consider such a contaminant as 
water at a temperature of 20 C. 
At this temperature the vapor pres- 
sure of water is approximately 20,- 
000 microns. Visualize a small drop 
of water in region B of Figure 2. 
The droplet will rapidly volatilize, 
raising the pressure toward 20,000 
microns until it is all converted into 
vapor, thus preventing some gas 
from flowing through the inlet. 
After the line of the sliding contact 
of the rotator passes the vane, the 
gas formerly in B is represented by 
the compression volume A. When, 
during the compression cycle, the 
pressure in A is raised above 20,000 
microns the water vapor condenses 
into the liquid phase, with a conse- 
quent great reduction in volume, 
and thereby results in little or no 
flow through the outlet. It can be 
seen that a_ reversible process 

ignoring thermodynamics) is set 
ip where there is no net pumping. 

Rotary pumps used on _ high- 
systems are limited to 
usual blank-off pressures ranging 
from 1 to 10 microns at best. Typi- 


vacuum 
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iufacturer’s data are 


snown 





» + tt th } 
5. At blank off the pumping 


speed liters per second or cubic 
feet per minute, of volume meas- 
tired at the vacuum pressure) is zero 


and its value at higher pressures is 


determined by 


which of the two 
imiting processes mentioned above 


is predominant. It is important to 


KNOW tne actual speed-pressure 


order to 


haracteristics in ade- 





juately match a rotary forepump to 
a vapor (diffusion) p Fo: 
ise Wl long fore nes the speed at 
the end the line must be knowr 
Vapor Pumps 
The pressures attainable’ on 





chanical pumps are 3 t 





ide n 





] > 
t NIsslole in 
1enNnce me ¢ i€ 
sary to “PmMmove tne ren nin 
vases Ir ‘ & Ss reacn§ tne S¢ 
alled vapor? pump s quite we 
ilt! UL ne me i! il ira 
pump’ will also do the Because 

pumping speed and the 





= . 
lacnining tolerances neces- 


sary to its manufacture, the latter 
has been little used in the co intry, 





and has 


FIG. 6—Three-stage fractionating oil-diffusion pump 


enjoyed application only in Europe. 
While peak speeds of mechanical 


forepumps range from fractions of 





a liter to a few hundred liters per 


second, vapor pumps have been 


built with speeds in excess of 5,000 


ters per second. Since’ these 


] + ‘ ] lu 
speeds are measured at widely 


separated pressures, it is possible 
for a forepump to handle the capac- 


ity of the vapor pump (speed 
equals capacity, in 


per 
feet per minute). 


pressure micron 
liters second, or micron cubic 





vapor pump was derived 

from Gaede’s original diffusion 
pump by Langmuir’ and has been 
1 prime factor in the growth of 
euun Its sim- 





industr 





y , 
y Ing ] 


sumMmping TMuld ib er, a condens- 
ng surtace, an iniet, and an outiet. 
For the present it will be assumed 
that the vacuun 

tne ore I ) 

) y 

lass. Pumping 
fy y +} ] 
Irom ne OLLEL 





same 
fashion as 


from 
Carry- 


eaves are swep 


the sidewalk with 


ing the analogy further, only those 
leaves that get in the path of the 
stream Were 
there a strong enough countering 
wind, some leaves might sneak back. 


are swept ahead. 


It must 
the 


be emphasized that, at 
pressure where vapor pumps 
operate, no sucking action exists. 
There are negligible intermolecular 
collisions to force gas toward the 
pump. The pump is merely a 
that gas molecules can enter by 
random thermal diffusion. 
tion of the 
the probability ot 
back through the _ inlet 
the probability of diffusion 
into the inlet. The 


hole 





vapor stream 1s to 


reduce gas 
diffusion 
below 


forward con- 


denser is necessary to allow for re- 
cycling of the pumping fluid. 
A single-stage vapor pump will 


produce a partial pressure of non- 
condensible gas that is dependent 
upon the boiler head and forepres- 
The higher the head, or the 
lower the forepressure, the lower 
will be the pressure in the exhaust 


sure, 


volume (with subsequent qualifica- 
tions). It is impractical to use 
that will 
atmospheric 
the outlet and still produce sub- 
micron pressure at the inlet, 
a mechanical pump is used. 
sure ratios of 


boiler 
against 


heads operate 


pressure at 


hence 
Pre S- 
noncondensibles 
across a single stage of 10 to 1 to 
100 to 1 are 
to 1° have been achieved. 

The 


usual and up to 50,000 


total pressure in the ex- 


hausted volume would be the partial 
pressure of the noncondensible, as 
dictated above, plus the vapor pres- 
sure of any liquid that is seen at 


+h inl + es Zz 
the inlet, at the temperature of the 


exhausted volume walls. In the 
Figure 4, 
might be used as the pumping 


this 





case of where mer 





wo ild pe 
mately 2 microns at 


at 30 C, and less t 


pressure 


approxi- 


20 C, 5 microns 





han 10° microns 


at liquid nitrogen temperatures 
This is the reason for the trap on 
exhaust 
of low 
fluids. 
Analysis of 
thing like this: Gas 
the trap into the 
pump and is compressed to a pres- 
where the mechanical pump 
can push it out against atmospheric 


systems before the advent 


vapor pressure pumping 


the action some- 
liffuses 
through 


vapor 


sure 


pressure. Hot mercury vapor dif- 
fuses back to the cooler walls, be- 
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tween the trap and the pump, and 
condenses Cooled meré ury vapor 
at the wall temperature diffuses to 


the cold finger in the trap and 
freezes. Any mercury vapor that 
misses the finger and gets into the 
exhaust volume will diffuse around 
until it either is trapped by the 
cold finger or held by some physical 
or chemical bond in the exhaust 
volume. The pump pumps the air; 
the trap pumps the mercury. Posi- 
tioning of the trap should be such 
that it does not see hot pump fluid 
over an optical path, in order that 
the rate of collection of pump fluid 
will be held to a minimum. Re- 
membering fundamental concepts, 
it will be seen that the rate of oil 
transfer will be high, if an optical 
path exists from the hot oil to the 
cold finger. 

Cascading single stages by the 
use of either individual pump units 
or multiple jets in series in a single 
iter yheertete 


pun its ne reall 


ition ol 





blank-off pressures that are rela- 
tively independent of forepressure 
Permissible forepressures as high 
as 1,000 to 4,000 microns can be 
obtained by this means when 
mercury is employed as the pump- 
ing fluid. A trap is still necessary 
o pump the back-diffused mercury 


Vapor Pump Fluids 


In 1928 highly purified oils of 
ight made their 


appearance for use as Vapor-pump 


high molecular wei 





fluids. rheir major attribute is 
that they are fluids of low vapor 
pressure at oom temperature, as 


shown in Fig. 5. Unfortunately, 


high molecular weight does not go 
along with resistance to thermal 


decomposition. The chemical bonds 





of complex oi! molecules are suffi- 
ciently weak so that some may be 


broken by the heat required to va- 





porize oil. Nonetheless these 
oils with their inherent weaknesses 
are capable of producing the low 
pressures required in vacuum tubes 
without the use of traps” and with- 
out the potential personnel hazard 
accompanying the use of mercury 
vapor. 

The action of pumping is exactly 
the same with oil as with mercury, 
but in general oil and mercury are 
not interchangeable in the same 
pump because of the necessary de- 
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sign differences that arise from 
optimum boiler pressures, heat in- 
put, and other factors. Multiple 
jets fed from a common boiler con- 
taining Octoil wi/l produce uitimate 
pressures as indicated on an ioniza- 
tion gage’ in the region of a few 
hundredths of a micron. The 
partial pressure of air may well be 
10° to 10° microns, with the re- 
maining due to the vapor pressure 
of the worst decomposition product 
in the pumping fluid. 

Except for the case of cracking 
the ends off a long-chain organic 
structure to form two fractions of 
very high and intermediate vapor 
presure, these products at room 
temperature have vapor pressures 
above that produced, by the fore- 
pump. Thus the oil is mostly de- 
contaminated by the loss of the 
highest fractions to the forepump. 
It is the intermediate exceptions 
above that will be the worst frac- 
tion in the oil. 

Referring to Figure 5 and com- 
paring the vapor pressure of pure 
Octoil at 25 C to the above blank off 
of a few hundredths of a micron, 
it will be seen that the worst frac- 
tion accounts for an ultimate some 


¢ 


f magnitude higher 


two orders 
than that theoretically possible 
with the pure product. The use of 
high boiler pressures to achieve 
high backing pressure character- 
istics with oil is inadvisable since 


it is accompanied by an increase in 






the decomposition rate and 4 subDse- 
quent increase in the ultimate pres- 
sure. Less effective decontaminatior 


with higher contaminant concen- 


tration accounts for the latter 
Higher temperatures cause 4 
greater rate of oil decompositior 


and higher forepressure prevents 


loss of some of the fractions 
higher vapor pressure. Forepres- 
sures under 100 microns are gen- 
erally required on glass pumps. 

The next stage of development 
the glass-pump series is covered by 
the independent work of many in- 
vestigators. Figure 6 illustrates a 
pump of this type Here three 
separate jets are fed by three indi- 
vidual boilers. All the condensate is 
returned first to the boiler feeding 
the outlet end of the pump. Any 
oil in the boiler feeding the inlet 
jet must have been passed throug! 
the other two boilers. In the pro 
ess of passing through it was de- 
contaminated to such a degree by 
boiling off the high vapor pressure 
components that the worst fraction 
present in this stage permits ar 
ultimate pressure within an orde) 
of magnitude of the theoretical 
Pumps operating in this manne 
are called fractionating or purify- 
ing. 

Modern Vapor Pumps 

In the last decade high-vacuun 

production systems have trende 


away from glass equipment in at 
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FIG. 7--(A) Metal vapor pump of the nonpurifying type and (B) of the purifying type 
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effort to gain of mainte- 
nance and freedom from accidental 
breakage. Closer mechanical toler- 
ances in production, higher operat- 
ing temperatures, freedom from 
heat-shock fracture, and massive 
construction are a few of the ad- 
vantages to be derived. From the 
standpoint of cathode-ray tube pro- 
duction, ease of repair or replace- 
ment by a maintenance crew is of 
major importance to big installa- 
tions. 

A typical nonpurifying 
pump of metal 
shown in Fig. 7A. 


ease 


vapor 
construction is 
Body and cool- 


ing jackets are drawn, or rolled- 
and-welded, tubing and jets are 


spinnings, stampings, or machin- 
ings, depending upon the physicial 
size and precision required. All 
jets are fed from a common source 
of vapor. Backing pressure re- 
quirements are not as stringent as 
those for a glass pump. Since 
closer mechanical tolerances can be 
held, especially in the outlet jet-to- 
wall clearance, values in the vicin- 
ity of 300 microns are possible with 
proper design. Peak speeds may 
be had from a few liters per second 
to 5,000. Take-apart joints 
are generally gasketted with neo- 
prene or some suitable plastic ma- 
terial. 


over 


The leakage or outgassing 
of these joints must be minimized 
by proper design for good perform- 
ance in the vicinity 
and lower. 


of 0.05 micron 


The design can be modified to 
effect purification of the oil feeding 
the top jet by the addition of parti- 
tions that identify a separate boiler 
region with each jet, as in Fig. 7B. 
Oil returning to the inner boiler 
after condensation must first pass 
through the region feeding the 
bottom two jets. Here the highest 
fractions are vaporized, leaving a 
good approximation of pure oil to 
feed the top jet. Metal pumps of 
this design using Octoil will produce 
total pressures without traps of 
a few ten-thousandths of a micron. 


C-R Tube Production 

A pump of this type is described 
in detail in the following para- 
graphs. Prior to its development, 
the vacuum exhaust of such large 
volumes as 12 to 20-inch cathode- 
ray tubes had been done on individ- 
ual vacuum systems that had the 
following cycle: 

(1) A tube has just 
and sealed off. : 

(2) Because hot pump-oil cannot 
be exposed to atmospheric pressure 
for any appreciable length of time 
without excessive decomposition, the 
vapor-pump heater is turned off and 


allowed to cool. 

(3) When the pump is sufficiently 
cooled, the mechanical pump is turned 
otf and air is admitted to the vacuum 
system. 

(4) After sealing on a new tube, 
the mechanical pump is started and 
the pressure is reduced to a point 
where the vapor pump may be turned 
on. 

(5) When the vapor pump has fin- 
ally heated to the point where it is 


finished 


been 





working, the finish exhaust of the 
tube begins. 

(6) While the tube is held to what- 
ever pressure the vapor pump will 
produce, the elements are processed to 
eliminate all possible gas from the 
final product. 

(7) Finally, the getter is flashed in 
the tube and, after this pressure burst 
has been pumped away, the tube is 
sealed off. 

Steps two and five may be elim- 
inated, with an appreciable saving 
in time, if the vacuum system is 
designed to hold the vapor pump 
hot at all times and still protect it 
from high-pressure gas. A system 
of this type has been designed, as 
in Fig. 8, with the following design 
requirements. It must: 


(1) Be capable of producing the 
required low pressures of 5 x 10° t 
3 x 10° microns on a 160-minute pro- 
duction cycle (2-inch purifying pump: 
anything smaller is difficult to handle 
with ordinary tools). 

(2) Have reasonably high backing 
pressure characteristics so that high- 
pressure gas bursts will be adequately 
handled (close jet-to-wall spacing on 
outlet stage plus moderate boiler pres- 
sure). 

(3) Allow for ease of cleaning and 
maintenance (one wrench, a screw- 
driver, and pliers are the only tools 
necessary to expose all its 
ponents). 

(4) Permit the vapor pump to re- 
main hot at all times (a low-imped- 
ance packless high-vacuum valve plus 
suitable foreline an roughing 
valves). 

(5) Be rustproof to maintain high 
capacity near’ blank-off pressures 
(stainless steel, copper, and aluminum 
construction). 

The ultimate of this 


system was 6 x 10* microns, as in- 


pressure 
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FIG. 8—Complete pumping system designed for the evacuation of 12 to 20-inch 


television cathode-ray tubes 


FIG. 9—Method of attaching cathode-ray 
tube and ion gage 
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dicated on an ionization gage 
placed at the end of the glass tub- 
ing. This indication was observed 
at a room temperature of 25 C. 
Temperature at blank off of any 
pump without traps should be 
specified, since the vapor pressure 
of the oil and consequently the ulti- 
mate indication is a function of 
temperature. 

When tested without the valve 
assembly, this pump will generally 
produce 2 x 10* microns, under the 
conditions noted above. The differ- 
ence in these pressures may be 
accounted for by the appreciable 
outgassing of the mechanical ele- 
ments of the valve. It is interest- 
ing to approximate the size of the 
leak or outgassing that will give 
this pressure difference. Assuming 
the pump has a speed of 50 liters 
per second for all values below 1 
micron, the capacity that describes 
the 4 x 10° microns increase in 
pressure is (50 x 4x 10°) = 2x 
10? micron liters per second. One 
cubie centimeter of gas at NTP 
equals 760 micron liters. There- 
fore, this capacity becomes approxi- 
mately 10* ce per hour. In other 
words, 10 hours would be required 
to leak in one NTP ce of gas in 
order to justify an increase of pres- 
sure of 4 x 10° microns. 

The pump-valve combination was 
part of an exhaust dolly riding an 
oval track that carried the cathode- 
ray tubes through the bake-out 
ovens. The tube was attached as 
shown in Fig. 9. The oval was 
divided into two production lines 
with tip off of finished tubes and 
seal on of new ones occurring at the 
ends. Following the seal on of a 
new unit, the operations of the 
vacuum system were as follows: 
(The vapor pump is hot, the high 
vacuum (HV) valve is closed, the 
foreline (FV) valve is open, and 
the roughing valve (RV) is closed.) 

(1) FV closed, RV opened—tube 
and valve are pumped to approxi- 
mately 200 microns (2 minutes). 

(2) RV _ closed, FV opened, HV 
opened (tube is now being exhausted 
through the vapor pump; dolly car- 
ries tube through bake-out). 

(3) After final processing and tip 
off of tube, the system is made ready 
for another unit by closing HV and 
breaking air inlet tip. 

Conclusions 

An exhaust history is shown in 

Fig. 10, and an analysis of this 
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FIG. 10—Time-pressure exhaust history of an actual television tube on the system 
described 


leads to some interesting conclu- 
sions about the order of processing 
and about potential production in- 
crease. 

It will be noted that the pressure 
while the tube is in the ovens is 
moderately high. Calculation of 
the amount of outgassed material 
pumped during the period from 20 
to 80 minutes gives a figure of ap- 
proximately 7 NTP ce. It is as- 
sumed for the above calculation 
that the mean speed of the system 
including the glass tubing is one 
liter per second. Also note that 
after the tube has left the hot zones 
in the oven, the gun bombardment 
and filament processing release 
sufficient gas to cause reasonably 
high pressure bursts. It probably 
would be more desirable to carry 
on these operations while the tube 
is in the hot zones inasmuch as the 
newly cleaned glass surfaces will 
now re-absorb some gas during 
these pressure bursts. The net re- 
sult of this will be to increase the 
length of time required to attain a 
given final pressure. It is conceiv- 
able that if these operations were 
done in the 50 to 80-minute interval 
that tip off could occur at approxi- 
mately 120 minutes with a net sav- 
ings of almost three quarters of an 
hour. Finally, the slope of the 
pressure-time curve at tip off indi- 


cates that the system is far from 
an ultimate pressure and that a few 
more minutes of pumping time 
could easily result in a decrease of 
pressure by a factor of two. 

The pump-valve system described 
has been used in the production of 
cathode-ray tubes for a_ sufficient 
period of time to prove its useful- 
ness to the industry. Automatic 
operation is indicated, such as 
mechanical or hydraulic operation 
of valves, so that savings could be 
made in the labor required on the 
exhaust line. This automatic opera- 
tion could take the form of valves 
mechanically driven from a cam 
track, with the addition of a trig- 
gering mechanism to close the high- 
vacuum valve in the event of glass 
breakage during the processing of 
the tube. 
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Wide-Range 






Cascaded cathode followers with reactive ioads produce 180-degree phase shift with 


constant loss over wide range of frequencies. 


Frequency modulation is accomplished by 


varying plate current of phase-shift stages. Three useful generator circuits are described 


HE TESTING and adjustment of 
amplifier systems by means of 


a frequency-modulated signal gen- 
erator and an oscilloscope has be- 
come commonplace during the past 


} 


lecade. In the case of f-m and tele- 
the 
only satisfactory method of testing. 
7 with the 
development of a new type of oscil- 
lating circuit particularly suited to 
the requirements of this method. 
The 


vision receivers it is virtually 





his concerned 


paper is 


circuit to be described con- 
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FIG. 1—Reactance-loaded cathode fol 


lower and equivalent circuit 


will 


frequencies for 


snifting system. It oscillate 


over anv range of 
which the amplifier can be made to 
have constant gain and phase shift, 
and for which the phase-shif 


tem 


SVs- 
can be controlled to produce 
the correct phase change while hav- 
ing constant loss. 

A single-stage resistance-coupled 
amplifier has uniform gain and con- 
stant 180-degree phase shift at fre- 
quencies up to the point where the 
distributed capacitances become im- 
portant. Such an amplifier has been 
found adequate for oscillators oper- 
ating as high as 38 me. 

The novel feature of this circuit 
is the phase-shifting system it- 
self. The ordinary cathode-follower 
amplifier, when operating into a 
capacitive-reactance load, is ideally 
the 
maintain- 


In practice, three 


suited to shift the phase of 


oscillating current while 


ing constant loss. 


or four such phase shifters are 
ised in cascade to produce 180- 
degree phase shift. 

The reasons the cathode-follower 


is so effective will be apparent after 
analyzing the operation of such a 
reactance-loaded amplifier, Fig. 1A. 
The cathode follower may be con- 
sidered equivalent to an a-c gener- 


ator in series with a resistance and 


capacitance, Fig. 1B. In this case, 
the effective resistance may be cal- 
culated by: 
R 
R i l 
1+ u 
In practice R., Fig. 1A, is made 
sufficiently high so that it can be 
omitted from Eq. 1. In Fig. 1B, 
E —— E 2 
i+ i 
The plate resistance of the usual 


triode tube may be varied over wide 
limits by simply changing its plate 
current. At the same time the 


amplification factor remains nearly 
constant. For reason, the 
effective resistance Eq. 1 can be 
made to change while the generator 
voltage Eq. 2 stays 

In Fig. 1B, 
put voltage may be found by: 


this 


the same, 

the phase of the out- 

ee ee Rerr ; 
X< 

and the magnitude by: 


Eo = Egen cos 9 1 


Figure 2 shows the circuit of a 


oscillator using 
Each stage 
in orde) 


complete deviable 


four phase-shift 


staves, 





produces 45 degrees shift 
to have the required 180 degrees. A 
shift of 45 degrees per stage is ob- 
tained by making the 


capacitive 


reactance of each stage equal to the 
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FIG. 2--Fundamental circuit of cascaded 
shift oscillator 


cathode-follower phase- 





FIG. 3—Addition of series control tubes permits more uniform 


control of phase shift 
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Deviable Oscillator 
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equivalent resistance of the stage. 

Since E.,., (Eq. 2) is always 
slightly less than unity, E., EF. per 
phase-shift stage in the circuit of 
Fig. 2 is approximately 0.7. A loss 
slightly in excess of four times will 
occur, and is readily overcome by 
the amplifier shown ahead of the 
phase-shift stages. 

Actual frequency modulation of 
the circuit is accomplished by 
simultaneously varying the plate 
current of all four cathode-follower 
stages. Figure 2 shows the modu- 
lating voltage applied to the ampli- 
fier grid, where it is amplified and 
applied to the four cathode follow- 
ers. The circuit will oscillate at the 
frequency where the effective re- 
sistance in combination with the 
capacitive reactance will result in 
a 45-degree shift per stage. Each 
time the effective resistance is 
altered by changing the grid bias of 
the phase shifter, the circuit will 





Top view of vwride-range audio-frequency generator. Useful frequency range is 150 cps 
to 15,000 cps 


operate on a new frequency at 
which the reactance of the fixed 
capacitors is equal to the new effec- 
tive resistance. It will be seen from 
Eq. 2 and Eq. 4 that the voltage loss 
of the phase shifters remains con- 
stant because the amplification fac- 
tor of the triode tubes does not 
change, and because the phase shift 
required is also constant. There- 
fore, the strength of oscillation 
tends to remain uniform as the 
frequency is varied. 


Design Considerations 





An ideal frequency-modulated 
oscillator would have the following 
characteristics: (1) Equal output 
voltage at all frequencies, (2) Low 
harmonic distortion, (3) Output 
frequency proportional to control 
voltage, (4) Capable of operation at 
high frequencies, and (5) High 








, - Broadcast frequency sweep generator using cascaded cathode-follower phase-shift 
This paper was presented at the Na- , . 
tional Electronies Conference in Chicago oscillator circuit 
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ratio of maximum to minimum 
frequency. 

By proper design and careful 
selection of components, oscillators 
of the type shown in Fig. 2 can be 
constructed to approach these char- 
acteristics. One such oscillator has 
a frequency ratio of 100 to 1. 
Another can be made to sweep from 
16 to 38 me. All of the experi- 
mental oscillators built to date have 
a remarkably s@aight frequency vs 
modulating-voltage characteristic. 

In attempting to obtain optimum 
performance, equal phase shift per 
stage is a very important requisite. 
The voltage gain in the phase- 
shifting section is a function of 
the cosine of the phase angle (Eq. 
4). Maximum gain is obtained 
when the phase angles are equal. 
If, for example, two of the phase- 
shifting stages of Fig. 2 have 60 
degrees phase shift apiece, and the 
other two stages 30 degrees, the 
total loss will be approximately five 
and one half times instead of 
slightly more than four times. It 
is necessary to select tubes with 
similar grid voltage vs transcon- 
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FIG. 4—-Wide-range audio-frequency signal generator has maximum-to-minimum fre- 
quency ratio of 100 to 1. Automatic-gain-control crystal diode holds output constant 


ductance characteristics. The trans- Figure 2 shows the modulating 
conductance with the tube operat- voltage coupled in through the 
ing close to cutoff is important at amplifier grid. This modulating 
the low-frequency end of the oscil- voltage can have an _ undesirable 
lator range. Transconductance at effect upon the amplifier. Also, each 
zero bias is likewise important successive cathode-follower stage 
when the oscillator is at the ex- receives a little less modulating 
treme high-frequency end of its voltage. The addition of series 
range. It is also important that control tubes, Fig. 3, is a major im- 
the capacitors used in the phase- provement. The transconductance 
shift circuit be equal. of the phase-shift tubes can be 
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FIG. 5—-Broadcast-frequency sweep generator may be used to test a receiver's sensitivity over a range of 540 to 1,700 kc. By applying 
20-cps sawtooth voltage to Mod Input, output frequency deviates linearly with respect to time 
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FIG. 6—Block diagram of frequency-modulated transmitter covering the range 22 to 
28 mc for use in testing television picture i-f amplifiers 


varied more uniformly by having a 
control tube for each phase-shift 
tube. The cathode resistors are re- 
placed by the control tubes with 
the following beneficial effect. Since 
the plate resistance of the control 
tubes increases as the effective re- 
sistance of the phase-shift tubes 
increases, operation at lower fre- 
quencies is possible. 

Automatic gain control of the 


amplifier is advisable when the out- 
put must be unusually uniform in 
voltage or where minimum har- 
monic distortion is desired. In 
common with other oscillators, the 
amplitude of oscillation builds up 
until some element of the circuit 
overloads. Usually the grid of the 
amplifier develops enough self-bias 
to limit the output to a satisfactory 
level. 


Frequencies as high as 40 me 
may be attained by using high- 
transconductance miniature triodes, 
and obtaining the phase shift by 
making use of the distributed ca- 
pacitance of the tubes and wiring. 
Best results are obtained by careful 
balancing of these capacitances. 

Some phase shift will usually take 
place in the amplifier plate circuit 
at the higher frequencies due to the 
distributed capacitance present. 
This condition is not undesirable 
because the presence of a small 
amount of phase shift there means 
that each cathode follower need not 
shift the phase quite as much. Due 
again to the fact that the voltage 
gain is a function of the cosine of 
the phase angle (Eq. 4), the voltage 
loss is not quite as great for five 
stages of phase shift as for four. 
The result is that the strength of 
oscillation at the high-frequency 
end of the range is increased. 

The frequency vs modulating- 
voltage characteristic curves are 
phenomenally straight, as shown in 
Figure 8. Apparently, the plate re- 
sistance of ordinary triode tubes 
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FIG. 7—Phase-shift oscillator section of television i-f sweep generator. 


This portion of the generator should be well shielded to 


prevent currents in the power stages from affecting stability and linearity. Power stages (not shown) are conventional 
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Bottom view of television i-f frequency sweep generator 


varies inversely with the plate cur- 
rent. 


Wide-Range Audio Generator 


The circuit of Fig. 4 will cover a 
frequency ratio of 100 to 1. A 6BJ6 
is used as an amplifier, and four 
12AU7’s are used as phase-shift 
and control tubes. One half of each 
12AU7 is the cathode follower, and 
the other half is the associated con- 
trol tube. Capacitors C,, C., C., and 
C, are used to produce phase shift. 
An automatic-gain-contro! crystal 
diode was added to the original cir- 
cuit in order to hold the o itput con- 
stant. A small amount of fixed bias 
has been applied to the second, 
third, and fourth control tubes. 
This bias is adjusted for maximum 
output at the lowest operating fre- 
quency. The useful frequency range 
of 150 eycles to 15 ke is obtained 
by varying the frequency-control 
potentiometer. This manual con- 
trol could be replaced by a source 
of a-c voltage such as a sawtooth 
generator if desired Minimum 
distortion and most uniform output 
s available at the cathode of the 


last phase-shift tube. 
Broadcast Frequency Sweep 
Generator 


The circuit of Fig. 5 was devel- 
oped to provide a frequency-modu- 
lated signal, sweeping the broad- 


cast band. Receivers may be tested 


100 


for sensitivity over the range of 
540 to 1,700 ke in one operation by 
means of this transmitter. 

Four 6SN7’s V,, V., V:, and V, 
are employed as combined cathode- 
follower and control tubes in the 
phase-shift system. The 6AC7, V 
provides the amplification required 
for oscillation. One half of a 6H6 
is used as an automatic gain control 
on the oscillator, and the other half 
as power output monitor.  Oscil- 
lator voltage is amplified by V, be- 
fore being impressed upon the grid 
of the 6L6 power amplifier. The 
plate of the 6L6 is transformer 
coupled to the output (normally 75 
ohms). This transformer has a 


+ 


turns ratio of 4 to 1, and must pass 
the range of 500 to 2,000 ke. 
A sawtooth voltage of 20 cycles 


per second is normally applied to 
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FIG. 8--Curve showing extreme linearity 
between modulating voltage and output 
frequency 


the modulator input, producing a 
frequency-modulated signal that 
deviates linearly with respect to 
time. The same sawtooth voltage 
is applied to the horizontal plates 
of the test oscilloscope, while the 
transmitter output is fed through 
suitable transmission lines and 
attenuator to the receiver under 
test. One such transmitter may be 
used to operate as many as 1,200 
test. positions simultaneously. 

It is desirable that the output 
voltage be flat and relatively distor- 
tionless over the frequency range 
of 540 ke to 1.7 mec. Capacitor CP 
is used to adjust the amplifier gain 
at the high-frequency end of the 
range. Selection of tubes may also 
be necessary to keep the output flat 
within +5 percent, and to keep 
harmonic distortion below 10 per- 
cent. 


Television I-F Sweep Generator 


Figure 6 is the block diagram of 
a frequency-modulated transmitter 
covering the range of 22 to 28 mega- 
cycles, and used to test television 
picture i-f amplifiers. The phase- 
shift oscillator section of the trans- 
mitter is shown in detail in Fig. 7, 
and described in the next para- 
graph. The balance of the trans- 
mitter is conventional in design. 
Figure 8 is a frequency vs voltage 
curve for the transmitter, and illus- 
trates how closely it approaches a 
straight line. 

The 6AK5’s of Fig. 7 are the 
amplifiers, which together with the 
6J6 phase-shift tubes cause oscilla- 
tion. The 6C4 tubes V, to V, in- 
clusive, are series-control tubes. 
The center frequency control volt- 
age as well as the a-c modulating 
voltage is applied to the series con- 
trol tube by means of a cathode-fol- 
lower amplifier, V.. The r-f out- 
put is taken from the cathode of 
V, rather than V, in an effort to 
keep the distributed capacitance in 
the phase-shift circuit as nearly 
equal as is practical, since the 
phase shift is caused by distributed 
rather than lumped capacitance at 
these higher frequencies. 

The phase-shift oscillator should 
be well shielded in order to prevent 
currents in the output power ampli- 
fier from affecting the stability and 
linearity of the transmitter. 





May, 1949 — ELECTRONICS 






















Servo-Controlled 
Tensile Strength Tester 





Bonded-wire type strain gage drives recorder through oscillator-amplifier system to pro- 
duce load-elongation diagrams of materials ranging from finest single textile fibers to 
complex plastics and rubbers. Drive motor for pulling jaws is energized by amplidyne 


and servo amplifier controlled by selsyns 


By GEORGE S. BUR 


ing 
Onuine Mass 


HERE HAS BEEN a growing need 
y ye study more thoroughly and 
! to utilize from an engineering 
standpoint such materials as plas- 
tics, textiles and rubber. This effort 
has been considerably hindered by 
the complexity of their physical 
j properties, not only because there 
are sO many characteristics to be 
evaluated, but also because most 
of the functions are strictly inter- 

related and time-dependent. 

To present an example, elastic 
modulus in the case of metals is 
usually considered to be a constant 
under normal conditions. On the 
other hand, in a textile fiber or 
plastic material the value of elastic 
modulus is strongly dependent on 
the amount of extension, the degree 
to which recoverable and non-recov- 

erable creep has taken place, and 
the past history with respect to 
such other variables as humidity 
and temperature. 


Instrument Requirements 


In both research and commercial 
development the need has been felt 
for refined techniques of tensile 
measurement, particularly with re- 
yard to the dynamics of the test 
method. Simple ultimate-strength 
determinations are of diminished 
importance, because an adequate 
description now requires to varying 
extents such other measurements 





as instantaneous elastic modulus, 
creep, relaxation, and recovery, all 


Complete Instron tensile strength tester. Pulling jaws in center section are controlled 


with respect to time as well 


as by pushbuttons on righthand panel. Gearshift lever at right provides 10-to-1 reduction 
temperature and humidity. of pulling-jaw speed. Results of tests are made available immediately by Leeds and 
In order to design a tensile test- Northrup Speedomax strip-chart recorder on lefthand panel 
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FIG. 1—Block diagram of tensile-testing instrument, showing use of strain gages 
in a-c bridge circuit for weighing applied load 
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FIG. 2—Circuit diagram of oscillator and amplifier used with a-c bridge to drive 
recorder 


























FIG. 3-—-Block diagram of servomechanism drive system used for controlling 
moving crosshead 
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ing instrument that would meet as 
many of these requirements as pos- 
sible, three major conditions were 
to be satisfied. First, a consider- 
able versatility of control should be 
incorporated in order that a varied 
loading history might be applied to 
the sample. Second, the dynamic 
characteristics of the machine itself 
should not obscure the properties to 
be measured. Furthermore, a wide 
range of load sensitivities is advis- 
able, in order that accurate testing 
can be performed on elements as 
small as the finest single fibers, as 
well as final materials having high 
ultimate strengths. 

In the instrument to be described, 
electronic principles were utilized 
in both the load weighing system 
and the drive mechanism in the 
effort to achieve these results. 


Design Principles 


The weighing system for detect- 
ing and recording the tensile load 
applied to the test sample is based 
upon the use of the bonded-wire 
type of strain gage. These gages, 
incorporated into interchangeable 
load cells to cover the prescribed 
ranges, are arranged in a Wheat- 
stone bridge circuit, the output of 
which is amplified to operate a 
Leeds and Northrup Speedomax 
recorder. The pulling jaw is 
mounted on a moving crosshead 
motivated by two vertical drive 
screws and an amplidyne-controlled 
positional servomechanism. The 
chart of the recorder is driven svn- 
chronously at various speed ratios 
with respect to the crosshead, so 
that load-elongation diagrams may 
be obtained with a wide choice of 
scale factors for both load and ex- 
tension. 

These features are combined to 
give the following general char- 
acteristics: 

(1) Full-seale load sensitivities 
are available in a single instrument 
extending from 2 grams upward to 
5,000 pounds, with each removable 
load cell incorporating as much as 
a 50-to-1 choice of ranges. 

(2) Inasmuch as the load cells 
themselves have a high natural fre- 
quency, the speed of response of the 
weighing system is limited mainly 
hy the recorder, which in this case 
will travel full scale in somewhat 
over one second, and is independent 


May, 1949 — ELECTRONICS 












} 
' 




















of the load range in use. 

(3) The weighing element de- 
flects a maximum of 0.003 inch upon 
application of its top rated load. 
This feature is of importance in 
that the motion of the pulling jaw 
alone will determine the rate of ex- 
tension of the sample, thereby en- 
abling the time-dependent proper- 
ties of the sample to be correctly 
evaluated. Also, the disintegration 
during rupture of inextensible 
materials may be investigated with- 
out sudden load fluctuations caus- 
ing deflections of the weighing jaw 
that would interrupt the continuity 
of sample extension. 

(4) On account of their low de- 
formation under load the cells ex- 
hibit none of the effects of mechan- 
ical inertia that might cause 
premature rupture of the sample 
or similar distortion of its stress- 
strain characteristics. 

(5) Through the operation of the 
servo-controlled drive, means are 
available for obtaining exact cross- 
head speeds over the range from 
0.02 to 20 inches per minute by the 
use of light change gears in the low- 
power reference system. 

(6) Once selected, these cross- 
head speeds remain synchronously 
constant in either direction of mo- 
tion for all loads up to maximum 
capacity. 

(7) By the action of small mag- 
netic clutches in the reference drive, 
the motion of the pulling jaw mav 
be almost instantaneously started. 
stopped and reversed, thus enabling 
practically any variety of comn)>. 
loading histories to be applied to 
the sample. 


Load Weighing System 


The load cells for the more sensi 
tive ranges use a fnodified bending 
beam as the strain-sensitive ele- 
ment. With the exception of the 2 
gram unit, the load is transmitted 
to the cantilever through a spindle 
supported axially by means of dia- 
phragms. For the higher ranges a 
diaphragm-supported tension bar is 
used. This type of construction 
gives a needed rigidity and ruge¢ed- 
ness to the assembly and effectively 
discriminates against non-axial 
loading. All four arms of the strain- 
gage bridge are located in the cell 
for maximum temperature stability. 

As shown in Fig. 1, the bridge is 
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excited by a 390-cycle phase-shift 
oscillator, in which considerable 
attention has been given to achiev- 
ing good amplitude and frequency 
stabilization. The output of the 
cell is connected to a coarse and fine 
balancing network consisting of a 
ten-turn potentiometer and a ten- 
step switch, thus allowing large ini- 
tial loads to be balanced out without 
sacrificing sensitivity of control. 
The signal is amplified in a con- 
ventional circuit stabilized with 
feedback, but incorporating an at- 
tenuator calibrated to 0.1-percent 











to stray capacitance in the bridge. 
It was desired that each load cell 
cover as wide a range of sensitivi- 
ties as possible, and therefore the 
minimum strain in the weighing 
element to produce a full-scale re- 
sponse was designed to be approxi- 
mately 30 microinches per inch. The 
maximum capacity of each cell is 
limited mainly by the allowable de- 
flection and is up to fifty times this 
value, depending on the cell in use. 
The elements of the servomech- 
anism drive system are shown sche- 
matically in Fig. 3. Two selsyns 





Chassis of oscillator 


accuracy to provide a selection of 
full seale load sensitivities in the 
ratio of 1, 2, 5, 10, 20 and 50. An 
additional control provides for 
varying the overall sensitivity of 
the circuit continuously between 
these steps, in order that calibra- 
tion of the load selector may be set 
in terms of any desired units of 
load. 


Circuit Details 


A phase-discriminating type of 
rectifier circuit, with its polarizing 
voltage obtained from the oscillator, 
converts the amplified bridge signal 
to d-c for operation of the potentio- 
meter recorder. The complete cir- 
cuit is presented in Fig. 2. The 
rectifier also operates as a gate cir- 
cuit to eliminate the effects of hum 
pickup and of phase unbalance due 


and amplifier unit 


are used to produce a voltage pro- 
portional to the error between the 
desired position of the crosshead at 
any moment and its actual position 
The error signal is amplified by a 
circuit containing anti-hunt pro- 
visions and made to operate an 
amplidyne motor-generator. This 
unit supplies the controlling power 
to the d-c drive motor, which then 
rotates in such a direction as to 
cause the error to approach zero. 
Because the output of the ampli- 
fier and amplidyne is proportional to 
the sum of both the error and its 
time integral, the error of the cross- 
head position is kept to less than 
0.0005 inch even under steady-state 
conditions of load and_ velocity. 
Furthermore, the time constants of 
the system are so designed that it 
will usually correct in less than 0.5 
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second for sudden changes in these 
conditions, such as a desired quick 
reversal of crosshead motion. 

Any rotation of the low-power 
pilot selsyn therefore produces an 
equivalent change in the position of 
the pulling jaw of the machine. The 
reference unit is driven by a mech- 
anism containing a small synchron- 
ous motor, a simple gear-change 
arrangement to give the desired 
head speeds, and a set of quick-act- 
ing magnetic clutches which cause 
the crosshead to move either up- 
ward, downward, in rapid traverse, 
or provide a fast braking action. 

Inasmuch as both the recorder 
chart and the crosshead are now 
synchronously driven, the time axis 
becomes an accurate measure of the 
jaw position and sample extension. 
This correspondence is further im- 
proved by spring-loaded devices on 
the drive screws which eliminate 
backlash from that source, while 
the gear meshes in the main drive 
are held to sufficiently close toler- 
ance as to introduce negligible 
error. 

Because the reference system has 
very low mechanical inertia, it is 
started, stopped and reversed al- 
most instantaneously under the 
action of the magnetic clutches. The 
main drive cannot of course re- 
spond as fast to a sudden change, 


but because the servo operates on 





positional error it must very quickly 
iN] 


as illustrated in 


yet in step again, 





1. For comparison, the prob- 
able response oO a veloc ity -con- 
trolled system is included to demon- 


strate the manner in which a lag or 





error would be introduced at each 


reversal until the cumulative erro! 


in recorded extension would be 


appre iable. 
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FIG. 4—-Analysis of response of posi- 
tional servo 


A shift lever located on the side 
of the instrument operates a disc- 
type clutch in the main gear box to 
connect a 10-to-1 speed reduction. 
Thus the speed changes available in 
the selsyn drive are supplemented 
to provide the complete range of 
jaw speeds of from 0.02 to 20 inches 
per minute. 

The operation of the pulling head 
is controlled manually by push- 
buttons located on the panel. Cer- 
tain functions can be made auto- 
matic by the adjustable dials at the 
top of the panel, which are directly 
driven from the drive screws. Each 
of these contro's consists of a fine 
dial graduated in 0.005-inch inter- 
vals of crosshead motion, geared by 
a planetary reduction to a coarse 
dial graduated in the number of 
integral inches up to the total cross- 
head travel. Precision switches are 
actuated by these dials to perform 
the following functions: 

1) Stop the return or upward 
motion of the jaw at any desired 
point in order that a reproducible 
gage length will be obtained each 
time a new sample is inserted in the 
machine. 

2) Eithe: stop the crosshead at 
a point set slightly beyond the 
maximum expected sample exten- 





sion, or initiate a rapid return 
motion so that the head will auto- 
matically come back to the gage 
length setting. 

(3) Cycle the crosshead at its 
preset speed between any two 
points within the extension of the 
sample, so that determinations may 
be made of the hysteresis properties 
of the material. These controls can 
also act to stop the head at either 
of these points for relaxation 
measurements. 

(4) Additional switches are lo- 
cated in the recorder, enabling sim- 
ilar cyclic tests to be made between 
any two load points. 

(5) For more complicated rou- 
tines, these controls may of course 
be combined so that the instrument 
will cycle between a value of ex- 
tension at one limit and load at the 
other. 


Advantages of Servo Drive 


Versatility of control has been 
achieved without undue complexity 
as far as the components are con- 
cerned, which is clearly one of the 
benefits to be derived from a servo 
type of drive. The overall system 
is also readily adaptable to testing 
under conditions of constant rate of 
loading, pending the development 
of a suitable XY recorder to chart 
both load and extension as_ inde- 
pendent variables with respect to 
time. The development of suitable 
extensometers to measure strain 
in the sample directly will broaden 
this basic usefulness of the instru- 
ment by permitting constant rate- 
of-strain measurements. Auxiliary 
devices are already under investiga- 
tion for adapting the instrument to 
compressional, flexural and_ tor- 
sfonal tests, retaining the same flex- 
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FIG. 5—Record obtained for single fiber of wool, illustrating high 
sensitivity range. Magnification ratio is 10 to 1 
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FIG. 6—Record for repeated loading of paper, illustrating mag- 
nification ratio of 50 to 1 as applied to i ible material 
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ibility of loading control as previ- 
ously described. 

The tensile tester, because of its 
special characteristics, has potential 
applications in a large variety of 
fields. Its utility has already been 
mentioned in the research and 
development of textiles, plastics 
and similar materials in which a 
‘omplex physical structure pre- 
dominates. There are many other 
fields, such as paper or fine wire 
and foils, in which either the low 
inherent extensibility or the low 
strength of the material has made 
inadequate any previous techniques. 
A few typical records are described 
to illustrate these points. 


Typical Applications 


Figure 5 is a load-extension curve 
of a single fiber of wool, using a 
high-sensitivity range. The 
spring effect of the original crimp 
in the fiber is readily apparent, as 


load 


well as the subsequent elastic and 
flow regions under straight tension. 

Figure 6 illustrates the 
acteristics of a 


char- 
sample of high- 
tension. In this 
stretched 
until the load reached a number of 


grade paper in 


case the specimen was 
successively increased values, with 
the tension being released each time 
by reversing the jaw motion. The 
record shows that a form of work- 
hardening takes place in paper, 
since the flow region for each load- 
ing cycle begins at the maximum 
previously applied load. By slightly 
modifying the technique, the 
amount of permanent deformation 
could be readily determined as a 
function of 
load or 


varving amounts of 
extension. 

Figure 7 shows a tear test of a 
fabric especially designed to resist 
rip. A strengthened varn is woven 
into the material at regular inter- 
vals as an inhibitor. 

Figure 8 is an interesting demon- 
stration of the sensitivity of an ad- 
hesive performed on the 
instrument. A length of Scotch tape 
was applied to a piece of the same 
chart that upon which 
these were made. As the 
tape was slowly pulled off, more or 
random fluctuations of load 
wou'd be expected as the adhesive 
separated from or pulled out the fi- 
bers in the paper. However, distinct 
dips in the curve were produced as 


test as 
paper as 
records 


less 
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fabric-tear test of strengthened fabric 
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wherein Scotch tape is pulled from chart 
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FIG. 9—Determination of elastic modulus of nylon yarn by bracketing technique 


each of the fine rulings in the chart 
Was encountered, with a somewhat 
broader indication occurring at the 
heavier division. In other words, 
the adhesive action was definitely 
sensitive to the presence of the ink 
in the chart printing. 

Figure 9 is an example of a pos- 
sible isolating for 
evaluation a certain 
property of a material, in this case 
modulus. A_ simple load- 
test of nylon will not 
give an indication of modulus, 
the flow 


technique for 


purposes of 


elastic 
elongation 
since 
characteristics 
even low 


predom- 
values of ex- 
tension, and also because the modu- 


inate for 


lus itself is a function of extension 
and other past history. 

The routine in 
follows: the sample was extended 
until the load reached 4 pounds, 
then the pulling jaw was stopped 


this case was as 


and the load allowed to relax with 
time as the extension was held con- 
stant. The sample was then released 
to a lower value of load and the jaw 
again stopped. This time the load 
will gradually increase as the 
sample recovers from its previous 
conditioning. If this procedure is 


continued with 


ments of 


decreasing incre- 
point 
reached by a process of successive 
approximation or bracketing, at 
which the load will not change in 
either direction 
stationary. 


load, a can be 


when the jaw is 
In other words, a con- 
dition of dynamic equilibrium has 
been set up in the sample such that 
the relaxation effect is being exactly 
counterbalanced by the recovery 
from its previous loading, so that 
temporarily only the truly elastic 
properties remain. It is now only 
necessary to cycle over short dis- 
this line and 
measure the resultant slopes to ob- 
tain the modulus of the 
material at this value of extension 


placements about 


elastic 
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TELEVISION FRONT-END 


Design equations for cathode-coupled r-f amplifier and several types of mixer stages 


of a television receiver are derived and illustrated in this final article. Emphasis is 


placed on the problem of optimizing the signal-to-noise ratio while satisfying gain. 


bandwidth and adjacent-channel rejection requirements 
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LOGICAL combination of the 
A cathode-follower r-f amplifier 
and the grounded-grid triode ampli- 
fier, which were discussed in Part I 
of this paper, is the cathode-coupled 
r-f amplifier shown in Fig. 7. An- 
alysis of this circuit shows that it 
has some advantages over each of 
its parent circuits. 
Remembering that R 
resistance to 


in Eq. 30 
represents the input 
a grounded-grid stage, and that R 
in Eq. 42 is the load resistance of 
a cathode follower, the choke in the 
cathode lead (Fig. 7) is made anti- 
resonant with stray capacitance at 
the center of the transmission band, 
so that to a close approximation 
R Rx. 

Then, 


overall gain of the cathode-coupled 


using the equations, the 


amplifier is 
Pp CR = 
“9x fee: va ER: | 


For a bandwidth of 8 me per inter- 
stage, the required damping re- 
sistor value is calculated from Eq. 
18 to be 1,400 ohms. I 
the same bandwidth in the antenna- 
to r-f grid transformer, a damping 


resistor value of 


ikewise, for 


3,320 ohms is re- 


quired. 
For the 6J6, G,, is 5,000 microm- 
hos, r, is 6,600 ohms, and u is 33, 


soA 21.4, 


To caleulate the signal-to-noise 


106 


voltage ratio of the cathode-coupled 
amplifier, we need to combine the 
contributions of the two 
The equivalent noise resist- 


noise 
tubes. 
ance at the high side of the antenna 
to-grid transformer is half of the 
1,650 


noise 


damping resistor value, or 


ohms. The grid-equivalent 
the cathode-follower 
having a G, of 5,000 mi- 
cromhos can be readily computed to 
be 606 ohms. Adding these, the to- 
tal noise resistance is 2,250 ohms. 
The 


grid 


resistance of 


stage 


ratio of cathode voltage to 
fol- 


value of 


cathode 
the 


noise resistance trans- 


the 
and 


voltage in 
0.541, 
grid circuit 


lower is 


Table I—Amplifier Circuit Sum- 





mary (Excluding Interstage and 
Mixer Noise) 
Voltage Output 

Circuit Tube Gain S/N R, 

Grounded- 6AK5 43.8 OA50E, 141,200 
Cathode 87.6 0 450k, 564,800 

(rrounded ost 22.0 0.362, 55,000 
Grid 

Cathode 654 19.5 O.585E., 16,350 
Follower 

(Cathode- 656 21.4 0.495E, 27,600 
Coupled 9.1 O537E., 78,500 























FIG. 7—-Cathode-coupled r-f amplifier 


mitted to the cathode of the cathode 
follower is 
R 13R 
To introduce the noise contribu- 


65S olims 24 


tion of the grounded-grid section of 
the cathode-coupled amplifier, we 
must use the relationship given by 
Eq. 29 


ult x 
r Rr+ Re(u + | 


microvolts 


E E 


In this application R,, the cathode 
load for the grounded-grid section, 
is the output impedance of the 
cathode-follower section. Since the 
output impedance of a cathode fol- 
lower is the same as the input im- 
pedance of a similar tube used as a 
grounded-grid amplifier with no 
plate load, we may use Eq. 30 in the 
form, R, r, (2 + 1) ohms, 
where FR, represents the dynamic 
portion of the output impedance of 
a cathode follower. Using previ 
quoted values for a single 
section of a 6J6, R 194 


ously 


ohms. 

Substituting this value for 
R, in Eq. 29 along with other 
previously given, E’, = 
0.452E,. Making use of Eq. 26, 
we find that R’, 0.205 R,. Since 
R,, has already been computed to be 
600 ohms, R’, 123 ohms. This 
value of R’, can now be added to the 
658-ohm contribution of the input 
transformer and cathode follower 
to give the total noise contribution 
of both tubes and the input circuit, 
viewed at the common cathode 
point, as 781 ohms. Applying Eq. 
24 again to determine the value 
of the resistance as 


values 


above noise 
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DESIGN 


Part II 


of a 
two-part article 























viewed at the final output point of 
the cathode-coupled amplifier, we 


have R, = 27,600 ohms where 
5.95 is the cathode-to-plate gain 
of the grounded-grid — section 


as determined in 
tion of A 
the output can be computed using 
Eq. 26, ignoring the noise from the 
interstage transformer the 
mixer, E, 13.2 microvolts and 
S/N = 0.495 E,,. 

For operation with a grounded- 
grid mixer (Fig. 10c), R, should be 
2,850 ohms. For this condition A 
is 39.1 for the combination with the 
6J4 mixer, A., is 0.580 (ratio of 
grid voltage to cathode voltage in 
the cathode follower), R,, is 
ohms, E”,, is 0.420F,, R’, is 0.1765 
R,, R’, is 106 ohms, the noise re- 
sistance contribution of the trans 
former and cathode follower is 757 
ohms, the total resistance 
seen at the common cathode is 763 
ohms, R,, is 78,500 ohms (viewed 
at the final output point of the 
cathode-coupled amplifier), the 
cathode-to-plate gain of the ground- 
ed-grid section is 10.14, E,,, is 72.8 
microvolts, and S/N is 0.537E.. 


the computa- 
The noise voltage in 


and 


757 


noise 


Pentode Mixer 


E. W. Herold shows’ that G 
conversion 


, the 
transconductance of a 
pentode plate detector having sig- 
nal and oscillator voltages both in- 
troduced at the control grid. is 

G. = 0.234 49) 
if the oscillator voltage swings the 
mixer from zero bias to cutoff and 
G, is the cathode transconductance 
of the tube, that is the change in 
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C) CATHODE-COUPLED MIXER 











FIG. 8—Several mixer circuits for use 
without an r-f stage 


cathode current per-unit-change in 
grid Since Herold 
made the assumption that G, 
I, are 1.25 times the corresponding 


voltage. has 


and 
and plate 
current (a valid approximation for 
many for 
this paper we may express Eq. 49 
in terms of G 


plate transconductance 


pentodes) purposes of 
by a suitable change 
Thus, 

IST GF a0 
With a peak G 
of 0.01 
conductance is G 


of constants. 


Ge = 0 


of the 6AK5 mixer 
mho, the conversion trans- 
- 0.00287 mho. 

To transform the signal down to 
a 75-ohm impedance level for trans- 
mission to the i-f amplifier, we may 
either tap down on the plate coil for 
the output, or make use of a small 
(5 uuf) capacitance series resonant 
with the net inductive reactance of 
the plate tank. The latter method 
has the advantage of simpler coil 
construction and the disadvantage 
of adding about 50 percent to the 
capacitance shunting the circuit. 
In the interests of maximizing gain 
and bandwidth, we will then use the 
tapped coil, or autotransformer cir- 
cuit. 

If the output of the mixer were 
impressed on a purely resistive 75- 
ohm load, the total capacitance 
shunting the mixer plate circuit is 
the (approximately) 5-u2f output 


capacitance of the mixer. However, 
the actual load connected td the out- 
put will be a second r-f transformer 
whose resonant-frequency input im- 
pedance is 75 ohms resistive. If 
we use an autotransformer to 
terminate the receiving end of the 
output coaxial, its net effect on the 
mixer plate circuit will be to con- 
nect in shunt the grid circuit of the 
first i-f amplifier stage. Assuming 
the use of such an input trans- 
former and a 6AK5 first i-f ampli- 
fier, the total effective capacitance 
shunting the mixer plate circuit 
will be 14 uuf, which will call for a 
net antiresonant resistance of the 
load of 1,425 ohms (see calculation 
for 6AK5 amplifier-to-6AK5-mixer 
interstage) consisting of 2,850 
shunted the mixer 
plate circuit and 2,850 ohms across 
the first i-f stage grid circuit. The 
conversion gain, A., is the product 
of conversion transconductance and 
- 4.09. 
transformer 
transform 
from a 2,850-ohm level-to a 75-ohm 
level so there will be a voltage step- 


ohms across 


load impedance, so A 
The 


must be 


mixer plate 


designed to 


down from mixer plate to coaxial 
output jack. The net voltage gain 
from the grid of the mixer to the 
coaxial output jack is A’ A, 
(75 ‘2850)* — 0.664. 

For the 6AK5 mixer of Fig. 8, 
the noise resistance is shown by 
Herold’ to be R.,,, where 


re Ve ° iF 
R (15 + 21, Jo 5 


and G 


cathode current 


refer to zero 
cathode 
transconductance of the mixer tube 
respectively. Changing from G, to 


and where J 


bias and 


G,, as before, 


Ti ian 12+ 1687,/G 52 
G, 

For a 6AK5 tube at a screen voltage 
of 120 volts, the zero-bias plate cur- 
rent is 20 ma and the zero bias 
transconductance is 10,000 mi- 
cromhos or 0.01 mho. Therefore, 
by Eq. 29 the tube noise equivalent 
resistance referred to the grid is 
R.,.. — 4,560 ohms. 

Table I and the data computed 
for the 6AK5 mixer form Table TT, 
which summarizes the features of 
the 6AK5 mixer in combination 
with various r-f amplifiers. The 
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quantity, R,,,, used in Table II is the 
sum of mixer equivalent-grid noise 
resistance and interstage noise re- 
sistance; while R, is the sum of R 


and the output noise resistance 
for the appropriate r-f ampli- 
fier as listed in Table I. The 


quantity R, (A’.)* is in turn equal 
to R, referred to the coaxial output 
jack of the unit. 

Technically, before computing E,, 
add the transformed 
total noise resistance of the first i-f 
input circuit plus the first i-f tube 
equivalent-grid resistance, 
but practically the term is neglig- 
ible (2,850 ohms circuit resistance 
plus 1,360 ohms first i-f tube grid 


we should 


noise 


equivalent-noise resistance equals 


4,210 ohms which is transformed in 


the total noise resistance for the 
twin-triode mixer as 

R, = 19/4 j4 
Under the intended operating con- 
ditions, the peak transconductance, 
G., of a 6J6 is 6,500 micromhos so, 
R 2,920 ohms. As in the case 
of the 6AK5 mixer, the tube noise 
resistance is small but not neglig- 
ible, compared with the total noise 
resistance in the plate of the pre- 
ceding r-f stage. 

The conversion transconductance 
is? 

G. = 0.28G 0 00182 mho 55 
Sinee the output capacitance of the 
6J6 is substantially the same as 
that of the 6AK5, the same load 
impedance can be used and the con- 


version gain A. = 2.59. 


Table II—Summary of Performance of 6AK5 Mixer with Various 
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FIG. 9—-Circuits employing a 6J6 mixer. 
For narrow-band cathode circuit at (A), 





Amplifiers C,, or 100 uuf is added and L, is adjusted 
to r te with C, at the oscillator fre- 
quency. For wide-band cathode circuit 

R-F Amplifier Tube R, R R R,, (A’.)? E, Gain S/N at (B), Ly, is adjusted to resonate with 
Grounded-Cathode 6AK5 141,200) 6,000 117,200 65,000) 66.3 29.1) OAR, oe . 
(irounded-Grid 631 55,000 6,000 61,000 26,900 12.6 14.6 0.3132, 

Cathode-Follower 634 16,350 = 7,100 23.750 10470 26.6 13.0 O.189F, 
Cathode-Coupled 636 27.600 6.000 33.600 11.800 31.6 11.2 O.149KF, 
to coaxial output jack is A’, = 0.42 





Table II]—Performance of 6J6 Mixer with Various Amplifiers 








Total 

R-F Amplifier Tube R RA Rat E, S/N Gain 
Pentode OAKS 115,500 9 25,650 = 266,760 42.5 0.433 Eons 18.40 
(;rounded-grid 651 59,300 10.470 10,580 26.8 0.345Eene 9.24 
Cathode-Follower 6d4 20,100 3,510 3.650 15.7 0.521 Fane 8.18 
Cathode-coupled 616 31,900 5,630 5.710 19.7 0.156 Fan: 8.98 
impedance in the ratio 75, 2,850 to The cathode circuit may be 


vield 111 ohms effective at the coax- 
ial cable jack). 
The 6J6 Mixer Circuit 

For the 6J6 mixers of Fig. 9, the 
equivalent noise resistance is' 

R = 13/G 53 
for the mixer section of the tube, 
where G, is the zero bias transcon- 
ductance in mhos of the tube. An 
additional noise in this 
circuit is the triode section that is 
used to transmit oscillator voltage 
to the mixer proper. 


source of 


The noise re- 
Eq. 25) 
is the average 
the tube in 
To a reasonable approxima- 
tion, the average transconductance 
the peak 
transconductance, so we may write 


sistance of a triode is 
R 3°G,,, where G 
transconductance of 
mhos. 


is equal to half of G., 
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either a low-impedance-level selec- 
tive-narrow-band circuit resonated 
oscillator frequency, in 
which case it must be tuned from 


station to station; or it may be a 


at local 


broad-band circuit, in which case it 
cuts the conversion gain to one half 
(this can be proved by use of Eq. 
27 to determine the gain of a tube 
whose cathode load impedance is the 
cathode output impedance of a sim- 
ilar tube) but does not have to be 
tuned. The conversion gain for the 
6J6 mixer with a wide-band cathode 
circuit is therefore 1.30. Since we 
use the same impedance transfor- 
mation ratio in the 6J6 mixer plate 
circuit as in the 6AK5 mixer cir- 
cuit, (the two tubes have practic- 
ally the same output capacitances), 
the gain of the 6J6 from signal grid 





for the switched cathode circuit and 
0.21 for the fixed cathode circuit. 

We may repeat the process used 
in setting up Table II for the 
6AK5, this introducing the 
quantity R,, equal to 
R(A’.)* plus the transformed noise 
resistance of the first i-f stage, 111 
ohms. In Table III, the figures 
given are for the tunable cathode 
circuit. For fixed-tuned operation, 
the gain figures are half of those 
shown. 


time 
which is 


Grounded-Grid Mixer 

The grounded-grid mixer shown 
in Fig. 10 has several features that 
require an analysis quite different 
from that for the pentode. In the 
case of the circuits of Fig. 10A an¢ 
10C it is found that the impedance 
level of the amplifier plate load cai 
be doubled (for the same overal 
r-f head bandwidth) thus doubling 
amplifier gain. Assuming that the 
input impedance to the mixer is 
about 80 ohms and that the input 
capacitance is 7 uuf, the bandwidth 
of the mixer cathode circuit is ap- 
proximately 285 megacycles. From 
a different viewpoint, the circuit 
behavior can be summarized by say- 
ing that the grounded-grid mixer 
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input provides no significant capaci- 
tive loading on the r-f amplifier- 
mixer interstage. 

In the case of the grounded-grid 
amplifier grounded-grid-mixer com- 
bination of Fig. 10B, it is not only 
possible to increase the impedance 
level of the amplifier plate load, 
but it is also conceivable that some 
impedance lower than the maxi- 
mum allowed by the bandwidth 
would give a maximum gain for the 
overall unit due to the interaction 
of the stages on each other. 

In the case of the cathode-fol- 
lower r-f amplifier grounded-grid 
mixer, the circuit is indistinguish- 
able from a cathode-coupled mixer 
operating without an r-f amplifier 
except for one point. The single 
point of difference between the two 
circuits is the choice of the plate 
to be used for output. This ‘“‘no r-f 
cathode-coupled mixer” configura- 
tion is the better so we shall drop 
the cathode-follower r-f grounded- 
grid-mixer combination and discuss 
its twin in a later section. 

The primary feature that re- 
quires individual treatment for 
each r-f amplifier circuit associated 
with a grounded-grid mixer is the 
cathode load impedance presented 
to the mixer by the amplifier and 
the influence of this impedance on 
cathode-equivalent noise resistance 
of the mixer. 

Referring to the pentode r-f 
grounded-grid-mixer circuit of Fig. 
10A, the a-c plate resistance of the 
pentode is of the order of 0.3 
megohm, so that with an interstage 
impedance transformation ratio of 
(for instance) 3,000:100 ohms, the 
load resistance presented to the 
mixer cathode is about 10,000 ohms. 
This is such a large cathode load 
resistance that the grid-to-cathode 
gain, A,, in Eq. 32.1 is essentially 
unity. Therefore Eq. 53 gives the 
desired noise resistance, 867 ohms. 
This is small but not completely 
negligible compared to the output 
noise resistances of other amplifiers. 

In the 6J4 grounded-grid r-f 6J4 
grounded-grid-mixer combination 
we are faced with the problem 
of providing maximum voltage 
transfer to the input impedance of 
the mixer. Since the plate load 
impedance of a mixer is very low at 
the signal frequency, the input im 
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FIG. 10—Three types of r-f amplifiers 
feeding a 6J4 grounded-grid mixer 


pedance of the grounded-grid mixer 
is simply 1/G,,, a constant. There 
exists the possibility that either the 
maximum-voltage transfer require- 
ment or the bandwidth requirement 
may fix the interstage transformer 
ratio. An analysis reveals that the 
total gain from antenna to mixer 
output jack is given by 

Rr . 

oa | 


; er 
A Ge iz G 


where R, is the load resistance pre- 
sented to the r-f amplifier plate by 
the interstage transformer, G. is the 
conversion transconductance of the 
mixer, and uw, and r,, refer to the r-f 
tube. It is apparent that as R, 
ranges from r,, to ~ the gain in- 




































creases only 40 percent, so that 
there is no great advantage in 
using a high transformer ratio. If 
we use R r, 4,500, the inter- 
stage bandwidth is 10 me _ so 
the interstage gain is down 0.7 
db at 2 me each side of carrier fre- 
quency, and according to Fig. 2, the 
mixer plate circuit is permitted a 
bandwidth as small as 40.85 or 4.7 
me. Resistor R,,, the mixer plate 
resistor, is then 2,420 ohms total 
for a 14-uuf mixer plate circuit 
total capacitance. 

From the above, the mixer input 
impedance is 80 ohms, so the r-f 
plate-to-mixer voltage 
transformation ratio is A, 0.1675 
for the 6AK5-6J4 and the 6J6-6J4 
0.1330 for 


cathode 


combinations, and A, 

the 6J4-6J4 combination. 
At the 6J4 mixer cathode we thus 

have the following voltages and re- 


sistances: 






R-F ; 

Amp Mixer BE, R, 
631 G-G 634 5.4L Bane 2,850 ohms 
6AK5G-C 634 14.7) Eane 16,700 ohms 
6J6 C-C 6)4 6.55 Fant 3,150 ohms 


The conversion transconductance, 
G., is 0.0042 mho, so for the 6J4- 
6J4 combination, the conversion 
gain A. is 10.14, and for the 6AK5- 
6J4 and 6J6-6J4 combinations A, - 

5.88. 

The voltage ratio for the mixer 
plate to coaxial output transformer 
is A 0.176 for the 6J4-6J4, and 
A, 0.231 for the 6J6-6J4 and 
6AK5-6J4 combinations. 

The net mixer-cathode to coaxial- 


Table IV—Summary of Tubes and Circuits 








R-F Tuned 
Amplifier Mixer Gain k { Cireuits 
6AK5 G-C 6AK5 29.1 0.110 17.6 2 
6AK5 GC 636 (fixed cath 9:3 433 17.3 2 
6AK5 G-C 6J6 (tuned cath 8.14 0.133 Reo 3 
OAKS G-C 6d1 0.0 0.136 17.5 2 
631 C-F 6AK5 3.0 0.1489 19.6 2 
631 C-F 636 (fixed cath 1.1 0.521 20.8 2 
631 C-F 6)6 (tuned cath) 8.2 0.52 20.8 7 
634 G-G 6AK5 1.6 0.313 13.7 1 
634 G-G 636 (fixed cath 1.6 0.345 13.8 1 
631 G-G 636 (tuned cath) 9.2 0.345 13.8 2 
631 G-G 634 9.7 0.388 55.5 1 
636 C-C 6AK5 14.2 0.449 17.95 2 
636 C-C 616 (fixed cath 1.5 0.456 18.3 2 
636 C-C 636 (tuned cath 9.0 0.456 18.3 3 
636 C-C 6)4 8.9 0.415 17.8 2 
None 6AK5 11 .f 0.332 13.3 1 
None 636 (fixed cath 5.41 0.457 18.3 1 
None 616 (tuned cath 6.88 0.480 19.2 2 
None 6J4 1.93 0.239 9.6 0 
















output gain is then A ~ A, x A, 
1.79 for the 6J4-6J4 combination, 
and A = 
tions. 

The voltages at the coaxial out 
put jack are tabulated below: 


1.36 for the other combina- 


R-F 

Amp Mixer E, E. S/N 
OAKS 6Jt 20K, 15.8 0. 136 Eons 
634 634 9.70 Bene 25.0 0.388 Kant 
6J6 634 8.90 Hons 20.0 0.445 Bante 


No R-F Amplifier 

If each of the three mixers were 
operated with no r-f stage as shown 
in Fig. 8 we would have a some- 
what different picture. We lack 
only a formula for noise re- 
sistance of a 6J4 mixer having a 
75-ohm cathode circuit 
Substituting this value of Rx and 
previously known values for the 
other factors in Eq. 29, the noise 
voltage is 46.9 percent of that for 
a grounded-cathode triode mixer. 
Equations 26 and 58 show that 
R’, = 2.76/G,. For the 6J4 with 


resistance. 


G 0.015 mho, R’, = 191 ohms. 
All of the data required for the 
various mixer circuits operating 


with no r-f amplifier are tabulated 
below. 





6AK5 Mixer, Fig. 8A 


lube noise resistance referred to grid 


? P t 4,500 ohms? 
Grid circuit antiresonant resistance 


3,540 ohms 


Total noise resistance at grid 6,270 ohms 
Noise voltage at grid 20.6 uv 
(jain, antenna jack to grid 6.87 is 
(sain, grid to output jack 1.72 
Total grid noise resistance referred 

to output ‘ 18,550 ohms 


Total noise resistance at output 
Noise output voltage 5 
Signal output voltage 
Signal-to-noise ratio 


634 Mixer, Fig. 8B 


Tube 


noise resistance referred to 

cathode 191 ohms J 
Input circuit resistance 75 ohms | 
Total input noise resistance 230 ohms > 
Total input noise voltage. . 3.94 uv . 
Gain, cathode to output jack 1.93 
Total input noise resistance referred 

to output 857 ohms * 
Total noise resistance at output 968 ohms * 
Noise output voltage 09 uv 
Signal output voltage 1.93 Eant 
Signal-to-noise ratio . 9.239 Eva 

Switched Fixed 
Cathode Cathode 

6J6 Mixer, Fig. 8C Coil Coi 
Tube noise resistance re 

ferred to gric 2,000 
Grid circuit antiresonant 

resistance 6,300 
Total noise resistance at 

grid 5,150 
Noise voltage at grid 18 7 
Gain, antenna jack to grid 9.17 
Gain, grid to output jack. 0.75 0% 
Total grid noise resistance 

referred to output 2,900 725 
Total noise resistance at 

output. . 3.010 836 
Noise output voltage 14.3 uv 7.52 uv 
Signal output voltage. . 6.88 Eant 3.44 Bont 
Signal-to-noise ratio . 0480E..: 0.457 Eun: 
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The associated i-f amplifier 
should be designed to have as much 
of the required gain of the receiver 
as stability against regeneration 
will permit. For the particular con- 
ditions existing in this case, it has 
been found practical to have a gain 
of 100 db, or a voltage step-up of 
100,000 to 1, in the combined i-f and 
video amplifier. Since a video out- 
put of 40 volts is sufficient to fully 
modulate the kinescope grid for 
most tubes, an i-f input of 400 pv is 
needed. It has been experimentally 
determined that a signal-to-noise 
voltage ratio of 20 db or 10 to 1 is 
necessary for good reception. This 
means that the r-f and mixer should 
provide at least enough signal 
gain that there will be an accom- 
panying 40 uv of noise at the coaxial 
output jack. If the signal-to-noise 
ratio is expressed as S/N = KEan 
and if S/N is set equal to 10, then 
Eun; = 10/K. The minimum accept- 
able r-f section gain is then that 
needed to bring Eun; up to a 400-nVv 
level, A.,, = °400/Z,.., and A... = 
40K. From these data we can set 
up Table IV shown on the preceding 
page. 


Summary 

Table IV shows that the 6AK5 
mixer is the only mixer with no r-f 
stage that has almost as much gain 
as Axi, although the 6J6 with 
tuned cathode has one of the best 
signal-to-noise ratios of all circuits 
considered. Of the combinations 
employing a 6J4 grounded-grid r-f 
amplifier, only the 6J4-6AK5 com- 
bination has more gain than Amin 

One surprising point demon- 
strated by these data is the lack of 
the 
6J4 grounded-grid amplifier com- 
pared to the 6AK5 amplifier. The 
reason is that the low input imped 
ance to the grounded-grid stage 
permits only a small signal voltage 
step-up before the signal finds itself 
on common ground with tube noise 
for all further amplification. 

Of those 


signal-to-noise superiority of 


combinations 


using a 
6J4 grounded-grid amplifier, the 
6AK5 mixer provides most gain, 


with only one tuned circuit and with 
a slight margin over the minimum 
acceptable gain. Another possibil- 
ity brought out by the data in 
Table IV is that of using a 
grounded-grid 6J4 r-f amplifier fol- 


lowed by a 6AK5 r-f amplifier and 
a 6AK5 mixer where the total range 
of frequencies over which the unit 
is to work does not exceed 190 me, 
and where maximum 
gain is needed. 


obtainable 
Such a combina- 
tion would have a voltage step-up 
of 548 or a gain of 54.8 db (which 
would reduce required i-f and video 
gain about 70 db), a signal-to-noise 
ratio of 0.496 E..,, and would re 
quire only two tuned circuits. 

Of the several mixers operated 
with a 6AK5 r-f stage, although all 
combinations have a gain of § or 
more times Ani, the 6AK5 mixer 
provides the most gain with nearly 
the same S/N and the minimum 
number of tuned circuits. The 
6AS6, which is a 6AK5 having the 
suppressor brought out to a 
separate pin, could be used as a 
mixer with oscillator voltage injec 
tion at the suppressor. This cir- 
cuit would reduce the capacitance 
shunting the amplifier-mixer inter- 
stage,. which would make possible 
a slightly higher interstage imped- 
ance and increase gain, but a lower 
conversion transconductance (due 
to screen dissipation limitations) 
would produce about the same over- 
all gain and signal-to-noise ratio as 
the 6AK5 mixer. Pentagrid mixer 
tubes such as the 6BE6 have such 
low conversion transconductance as 
to be out of the question. 

The 6J4 c-f r-f combinations ex- 
hibit the best obtainable S/N 
ratios, but unfortunately at the ex- 
pense of gain. The 6J4 c-f r-f-6AK5 
mixer provides a very good S/N 
of 0.489 E,,,, with a gain only 3 db 
short of Aji. 

Although the 6J4 as a grounded- 
grid mixer without r-f amplification 
and the 6AK5 mixer operated with 
no r-f amplification look good on 
the basis of tube and tuned-circuit 
economy, both should be vigorously 
rejected on the basis of excellent 
capability of transmitting 
lator power to the antenna. 


oscil- 
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Lead Sulfide 
Photoconductive Cells 





Practical operating data and characteristics of recently improved lead sulfide cells. 


Present applications of the cells include sound-on-film transducers using infrared in- 


stead of conventional light sources, spectrophotometry, pyrometry and industrial controls 


By S. PAKSWER 


Chief Engineer 
Continental Electric Co 
Geneva, Lllinots 


LTHOUGH photoconductivity was 
Baoveer ed on natural galena 
many years ago, the modern lead 
sulfide cell is a relatively recent 
development. A clear picture of 
the electrical properties of semicon- 
ductors was obtained just before 
the war and it was applied in the 
U.S.A., Britain and Germany to de- 
velop infrared detectors for mili- 
tary uses in optical telephony and 
telegraphy which could not be in- 
tercepted by the enemy nor jammed 
like radar.' 

The methods of manufacturing 
these cells are greatly variable. 
A grid of conductive material such 
as carbon or platinum is ruled on 
the inside surface of a bulb or on 
slass plates and the grid is electri- 
‘ally connected to terminals sealed 
nto the glass bulb. A layer of lead 
sulfide is then deposited either 
chemically or by evaporation in 
vacuum or in air at reduced pres- 
sure on the area between the bars 
of the grid. This deposition can be 
simultaneous with or it can be fol- 
lowed by an activating heat treat- 
ment at determined temperature 
Finally 


the activated surface is sealed off 


and pressure conditions. 


in vacuum or otherwise protected 
against atmosphere. 

The original PbS lattice has lost 
the sulfur at some small regions and 
has therefore an excess of Pb. On 
other regions the sulfur has been 
replaced by oxygen either built into 
the lattice or absorbed intersti- 
tially, the desired final product be- 
ing a homogeneous mixture of both 
types. Furthermore, a dipole layer 
of 0. atoms may be absorbed on the 
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surface and barrier layers can be 
formed at the contact surface with 
the conductive grid material. The 
properties of the cells will greatly 
depend on this structure; thus the 
spectral response varies consider- 
ably with the amount of oxygen in 
the layer and its thickness (absorp- 
tion); noise is greatly dependent on 
the material of the contacts and the 
formation of the barrier layer at 
the contacts and at the boundaries 
between PbS crystalline particles 
with excess or defect impurity; the 
electrical resistance and the sensi- 
tivity are also functions of the 
thickness and the layer structure. 

In view of the physical relation- 
ships governing the resistance and 
the signal to noise ratio, the sensi- 
tive surfaces must be made small in 
area. This in most cases is a favor- 


able feature as it allows the design 
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of commercial tubes in miniature 
and subminiature size. 

In Fig. 1 are represented such 
tubes. Tubes A and B have a single 
grid on the side, C has a double 
grid on the side, and D is an end-or 
type cell. 


Light Sensitive 

rhe spectral response of typical 
lead sulfide cells is represented in 
Fig. 2 and compared to the spectral 
response of the S-1 response and 
S-4 response phototubes and to the 
visibility curve of the eye. It should 
be pointed out that in this graph 
the maximum of sensitivity for each 
curve is arbitrarily set to 100. Two 
curves are given for the lead sulfide 
surface, one shows the spectral re- 
sponse of a typical commercial cell 
with a maximum around 1.2-1.5 g, 
the other that of a cell with a maxi- 
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FIG. 1—The tallest lead sulfide cell shown above is about 1'2 inches high. Types A 
and B have a single grid on the side, type C has a double grid and type D is the 
end-on cell 
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FIG. 2—Spectral response curves of S-1. S-4 and lead sulfide surfaces 


mum at around 2.6 u. The spectral 
response is variable between these 
two limits as to the position of the 
maxima, the appearance of double 
maxima and other factors. Since 
the maximum of curve 2 in abso- 
lute units is often much lower than 
the maximum of curve 1 it is pos- 
sible for cells of type 1 to have even 
better response in the far infrared 
than cells of type 2. Cooling to low 
temperature shifts the long wave 
threshold to longer wavelengths.‘ 

The dark resistance of the cells 
depends greatly on the type of acti- 
vation and the temperature. At 
room temperature most commercial 
cells have dark resistances between 
0.2 and 5 megohms with an average 
around 0.75 megohm. Cooling in- 
creases the resistance. The resist- 
ance increases by a factor of about 
2 when the temperature decreases 
from 30 C to OC. 


Electrical Action 


Radiant flux falling on the active 
surface of the cell decreases: its 
resistance. The change in resist- 
ance Ar r, is linear with increasing 
illumination up to 0.001 lumen on 
the surface for areas of ! 4 inch 
If a constant d-c voltage is applied 
to the cell and a resistance in series, 


this drop in the cell resistance will 
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lead to an increase in the voltage 
drop across the load. If the photo- 
conductive cell is replaced by a 
photoemissive tube the same radi- 
ant flux will also produce an in- 
crease in voltage across the load. 
This voltage sensitivity can be ex- 
pressed by the equations:™ 


Photoemissive tubes 


i\ R 


R Vacuum tubes 
RsA (Gas tubes, R 1 Meg 


Photoconductive cells 


1\ ER d 
/ R+r df 
E dr 


Optimum Value 
> 


| Voltage de eloped across load re- 
sistor ft 
R Load resistor 


Flux in lumens or watts 
Luminous sensitivity of photo- 





emis 





ve tubes in) microamperes 
per lumen at some specified color 
temperature 

Voltage developed across the 


photoemiussive tube 


ds ‘de Change in s per unit change in 
voltage across pl otoemissive 
tube 
1 Gas amplification of gas photo 
emissive tubes 
E Voltage supply in circuit 
Resistance of photoe onductive cell 
i= Dark resistance of photocon- 
ductive cell 
1 Change in resistance of photocon 


ductive cell due to a change in 
radiant flux d, 


Therefore photoconductive and 
photoemissive tubes can be directly 
compared. Data is plotted in Fig. 
3 for photoelectric surfaces with 
three different 
photoemissive responses S-4 and S-1 


responses: the 


and the photoconductive surface 
lead sulfide. The color temperature 
range of the tungsten lamp was 
1,700-2,900 K. In these graphs the 
total radiant flux in watts falling 
on the photoelectric surfaces is a 
constant for all color temperatures. 
The voltage sensitivity is expressed 
in volts per microwatt of radiation 
impinging on each surface. 

On the photoemissive tubes the 
voltage sensitivity is practically in- 
dependent of the area of the surface 
for constant radiant flux; on the 
lead sulfide cell voltage sensitivity 
is inversely proportional to the area 
as it will be shown later. For the 
vacuum photoemissive tubes, volt- 
age sensitivity is directly propor- 
tional to the load resistance; for the 
gas photoemissive tubes, the volt- 
age sensitivity is approximately 
proportional to the gas ratio if the 
load resistance is of the order of 1 
megohm or less. Optimum values 
of voltage sensitivity for the lead 
sulfide cell and a given voltage are 
obtained using a load resistance 
equal to the light resistance of the 
cell. 

Curves | and 2 in Fig. 3 give the 
voltage sensitivity as a function of 
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FIG. 3—Voltage sensitivity of different 
photoelectric surfaces as a function of 
the color temperature 
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color temperature for the S-1 and 
S-4 photoemissive vacuum tubes 
When the load resistance is 1 meg- 
ohm. The average sensitivity of 
the S-1 tubes is taken as 20 ua per 
lumen and that of the S-4 tubes is 
40 ua per lumen. These values are 
taken at a color temperature of 
2,870 K. Curves 3 and 4 are for 
photoemissive gas tubes. The aver- 
age sensitivity of both S-1 and S-4 
gas tubes is 160 microamperes per 
lumen. Curves 7, 8, and 9 give the 
voltage sensitivity of the lead sul- 
fide surface in function of color 
temperature for cell areas of 0.1 
cm’, 1.3 cm’, and 6 cm* respectively. 
The voltage sensitivity of the lead 
sulfide cell corresponds to that of an 
average cell. 

In comparing these various sur- 
faces, consider curves 3, 4, and 8. 
For high color temperatures around 
2,900 K it is apparent that the S-4 
surface gives the best voltage sen- 
sitivity, the S-1 surface next best, 
while the lead sulfide surface gives 
slightly lower sensitivity than that 
of the S-1 surface. At color temper- 
atures around 1,700 K however, just 
the reverse is true; voltage sensi- 
tivity for the lead sulfide being by 
far the greatest while that of the 
S-1 surface is down by a factor of 
4 and that of the S-4 surface by a 
factor of 100. From these curves 
it is evident that the only advantage 
of lead sulfide cells with areas 
larger than 1 cm? is for operation 
with light sources of relatively low 
color temperatures. But even at 
high color temperatures the lead 
sulfide gives a decided advantage 
when the available radiant flux can 
be condensed on a small area of the 
order of 0.1 cm’? (4 x 34 inch). 


Frequency Response 


The question of dynamic sensi- 
tivity (frequency response) of PbS 
cells is still under investigation. 
Statements made are contradictory ; 
some measurements indicated for 
certain cells a flat response in the 
audio range, others showed a con- 
siderab'e loss at 5,000 cycles. 
Plotted in Fig. 4 (right scale) are 
measurements made on typical com- 
mercial cells (type A and B) as 
compared to measurements made on 
vacuum and gas-filled photoemissive 
tubes, the sensitivity of the vacuum 
phototube being taken as a zero-db 
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level throughout the audio range. 

These measurements were made 
with 50-cycle black and white film 
rotated at different speeds on a 
drum. The radiation of an exciter 
lamp (calibrated at 2,870 K) was 
projected by a Simplex optical sys- 
tem on the film. Under these condi- 
tions the drop in response of the 
PbS cell seemed to be only slightly 
greater than the drop of a gas filled 
S-1 response tube. 

This result should be considered 
as preliminary only, as there are 
indications that at lower color 
temperatures the frequency re- 
sponse may drop off much more 
rapidly. 

The luminous sensitivity of lead 
sulfide cells in a-c operation can 
also be expressed in terms of sig- 
nal-to-noise ratio. In photoemis- 
sive high-vacuum tubes noise is due 
to the shot effect of thermal emis- 
sion. At room temperature and 
photoemissive current of the order 
of 0.1-1.0 ua this noise is consider- 
ably higher than the noise in the 
series resistor. 

The noise in  photoconductive 
materials is given by the sum of the 
noise due to thermal fluctuations of 
electrons in the resistive material 
(Johnson noise) and noise due to a 
voltage component, probably related 
to the barrier layers at the different 
boundaries. This noise is near 20 
db lower than the noise in typical 
gas tubes. It can be shown that the 
predominant voltage component is 


directly proportional to the applied 
voltage and inversely proportional 
to the square root of the sensitive 
area. At higher voltages or higher 
frequencies, the thermal noise com- 
ponent is increased. 

It can also be shown that the sig- 
nal produced by the same radiant 
flux on different size areas is pro- 
portional to the apptied voltage and 
inversely proportional to the area. 
The signal-to-noise ratio is there- 
fore practically independent of the 
voltage until a certain point is 
reached where the ratio starts to 
decrease, due to an increase in 
thermal noise. For constant flux 
the signal-to-noise ratio is inversely 
proportional to the square root of 
the sensitive area but for constant 
flux density (illumination) the ratio 
is directly proportional to the 
square root of the area. 

The signal-to-noise ratio in- 
creases considerably when the tem- 
perature is lowered. A change 
from 30 C to 0 C increases the ratio 
by 8 to 10 db. 


Noise Data 


In Fig. 4 (left scale )is shown 
the noise in microvolts rms per unit 
bandwidth measured at room tem- 
perature and a voltage of 35 volts 
at the cell. The two curves corre- 
spond to average cells A and B of 
Fig. 1 (grid area § x 4 inch). It 
can be seen that the noise drops off 
considerably towards higher fre- 
quencies. Noise in microvolts over 
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FIG. 4—Curves A and B show the average noise output of cells A and B of Fig. 1. 
Curve 1 shows the signal sensitivity of S-4 response gas cells; curve 2 applies to S-1 
gas tubes; and curve 3 to the signal sensitivity of lead sulfide surfaces 
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a frequency range (or the equiva- 
lent noise input) can be calculated 


using the equation 


wi Nfe, 


is taken from Fig. 4. If 
this bandwidth is sufficiently 
so that « 
stant this 


where ¢ 
small 
can be considered con- 
reduces to 


en ey VB 


where B is the effective rectangulat 
power bandwidth. 

Signal-to-noise ratios can be ap- 
proximately calculated for any 
color temperature, bandwidth, volt- 
age, and cell area with the use of 
Fig. 3 and 4 and the relationships 
shown above. For example, the sig- 
nal-to-noise ratio of cell A and 0.1 
cm area at a color temperature of 
2,870 K, at 1,080 cycles and a band- 
width of PA percent or 21 cycles at 
half power points for a signal of 
1 microlumen can be calculated as 
follows: 

This 
roughly to an effective rectangular 


bandwidth of 27.1 cycles. 


bandwidth corresponds 
The noise 
the 


square root of the effective rectan- 


is calculated by maltiplying 
gular bandwidth times the noise per 
unit bandwidth at 1,080 cycles to 
vive 6.66 10° volts. The signal 
is taken from the voltage sensitivity 
at 2,870 K which is 4.3 « 10 
watt and divided by a conversion 


volts 
factor of 22.73 to obtain volts u 
lumen. The signal-to-noise ratio is 
then given by 

L889 & 10 


10.1 db 
6.66 lit 


If this calculation is carried out at 
1,700 K the corresponding figure is 
66.5 db. 

to now no in- 
the 
Exposure 


to air does not deteriorate 


There have been ip 
dications of deterioration of 
cell surface on life test. 
the sur- 
face immediately as in 


sive 


photoemis- 


cells but causes a slow drift 


Rise 


in temperature beyond 100 C should 


in resistance and sensitivity. 
be avoided 


Summing up, the 


lead sulfide cell 
is a rugged, nonmicrophonic device 
of miniature size, 


linear response, 


and low noise level. This is particu- 
larly favorable for use in applica- 
tions where the frequenev is below 
10,000 cps, the color 


temperature 


in the range 400 K to 2,900 K and 
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the light flux can be concentrated on 
a small 
Under t 


ductive 


area up to 0.1-1.0 em. 
es 


h 
PI 


e conditions photocon- 
bS cells can vield consid- 
erable advantage over photoemis- 


sive tubes. 


Circuits and Applications 
The circuits used on PbS cells are 
similar to the standard 
used on phototubes. 
fications 


circuits 
Slight modi- 
incorporated to 
account for the change in voltages 


must be 


and the initial dark current. It 
should be remembered that the 
photoconductive cell is a lower im- 
pedance device, thus allowing the 


use of longer connecting cables, an 
item of importance in 
control work. 


industrial 


In Fig. 5, 6, and 7 are represented 
some typical circuits, and the com- 
parison of the indicated values with 
values used in corresponding cur- 
rent circuits for photoemissive 
tubes will give an indication for the 
designer the modifica- 
tions to be introduced in phototube 
circuits when phototubes are re- 
placed by PbS cells. In Fig. 5 is 


represented a thyratron relay trig- 


concerning 


gered by an increase in light, in 
Fig. 6 a thyratron relay triggered 
by a decrease in light, and in Fig. 7, 
a circuit modulated 
light 


sensitive to 


which can be used as a first 




















FIG, $—-Thyratron relay operated by an 
increase in light 
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FIG. 6--Thyratron relay operated by a 
decrease in light 





stage in sound reproduction or in 


industrial applications where the 
device is responsive to a chopped 
light back- 


ground illumination 


source regardless of 

In all applications the question of 
light sources and optics will arise. 
The preceding considerations show 
that PbS cells will operate efficiently 
It also 
follows that advantages can be ob- 


on tungsten lamy sources. 
from the high infrared re- 
sponse by light 


low color temperature or 


tained 


using sources ol 


selective 


emitters with infrared radiation. 


One method of pro edure consists 
in running tungsten lamps at low- 
ered voltage which also has the 


beneficial effect of increasing their 
life. 

Another method consists of using 
resistance nichrome 
temperatures 


Wire such as 
running it at 
1.000 ©, 


and 
around In this case, the 
60-cycle hum from a-c supplies is 


considerably decreased; however 
+ . ‘ ] ry ] 
tnere Is a toss In slgnal, 

As a third solution the use of in- 


directly heated exciter lamps has 


been proposed, In these lamps 
indirectly heated cathodes of receiv- 
ing type tubes are used as light 


sources. The hum is 


practically 
nil; however, due to a limitation in 
given by the 


color temperature 


materials used, the signal is also 
impaired. 

The use of long-wave infrared ex- 
citation is furthermore complicated 
by the fact that the optical glasses 
have marked absorption between 2 


> 


and 3.4 and that the present optics 


are chromatically corrected for 


much shorter wavelength. In some 
reproduc- 
the 


factors involved such as spectral re- 


applications, like sound 


tion, a proper balance of all 
sponse of the tube, emission char- 


acteristics of the light source, prop- 
erties of the optical system and ab- 
the film 


attained in 


sorption charac t 


teristics of 


material has vet to be 
prac tice. 
The first 
have been in the motion picture in- 
the field of 
photometry and pyrometry although 


practical achievements 


dustry and in spectro- 


considerable work is being done on 


installations for industrial control 


ise. 
There are at present three 16-mm 
sound lead sulfide 


projectors using 
cells on the market. In a projector 
designed by the Apollo Division of 
May, 
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the Excel Movie Products, Inc., the 
properties of the PbS cell were put 
to profit in a radically new design of 
the sound head which lowered cost 
considerably. In this case the cell 
is excited by a nichrome wire and 
the optical system is greatly simpli- 
fied. A Revere projector follows 
more conventional design principles 
for high quality sound reproduc- 
tion, 

A greater expansion of the use of 
PbS in the motion picture industry 
will be possible when solutions are 
found for light sources and optics. 
At present, films with dyed tracks 
cannot run on PbS cells with the 
same efficiency as on photoemissive 
cells with S-4 response. Further- 
more, investigations continue con- 
cerning the frequency characteris- 
tics of PbS cells and the possible 
improvements to be made in this 
respect. 


Measurements 
Several papers have been pub- 
lished concerning the use of PbS 
cells in stellar photometry, spectro- 
photometry, and pyrometry.* It 
has been found that these cells com- 
pare very favorably with thermo- 
couples as they have an equivalent 
signal-to-noise ratio and a much 
faster response. For measurements 
further in the infrared up to 5-6 u, 
cells with PbSe and PbTe surfaces 
have developed using tech- 
niques similar to those used on PbS 
cells." 

The good infrared response will 
offer advantages when cells of this 
type will be used in burglar alarms 
and controls of all kind using dark 
infrared radiation. The small size 
will offer advantages when the dis- 
tance between the radiation source 


been 


and the cell is short, such as it 
generally is on protective devices on 
machine tools. When the longer 


distances are required the circuits 
and the optical systems and the 
source must be designed to com- 
pensate for the smaller amount of 
radiant flux falling on the lead sul- 
fide cell. 

It is recommended the same prin- 
ciples be used as for photoemissive 
tube * that is, parallel beams for 
moderate distances, concentrated 
beams for short distances and mod- 
ulated beams for long distances or 
for where the level of extra- 
neous illumination is high. In this 


use 
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FIG. 7-—Input stage for lead 


modulated light amplifier 


sulfide 


last application it 
membered that although the signal 
at constant radiant flux may be 
lower in the case of PbS cells than 
in the case of photoemissive tubes, 
the photoconductive cells have a 
considerable advantage in the sig- 
nal-to-noise ratio, especially in cases 
where it is not possible to 
vacuum tubes and high 
resistors. 

In certain applications, especially 
for outdoor work, some difficulty 
may be encountered due to the high 
temperature coefficient of these 
cells. In this case it is possible to 
design a cell circuit in which a 
second cell of the same type would 
be used to compensate for tempera- 
ture changes. 


should be re- 


use 
load 


Counting and Sorting 
PbS cells and in particular the 
double surface cell, Fig. 1C, are of 
particular interest in devices for 
photoelectric measurement, count- 
ing and sorting of very 
jects. 


small ob- 
In an industrial application 
at present under development, the 
PbS cell registers diameter differ- 
ences of less than 10 mils. 

Some applications may derive ad- 
vantage of the fact that it has not 
been possible to date to manufac- 
ture a good end-on phototube with 
S-1 response in a miniature bulb of 
approximately }-inch outside diam- 
eter. There is definitely a large field 
of applications for a miniature end- 
on tube with infrared response to 
work in conjunction with small in- 
candescent lamps. Such cells could 
be used stacked in large numbers in 
tabulating machines, in electric 
signs with a varying design or text, 
and in all other similar applications 
where a configuration of holes in a 


continuous band should be trans- 





lated into electric impulses. 

The lack of a good phototube of 
miniature dimensions has possibly 
been one of the reasons why the 
multiple attempts to develop a 
photoelectric phonograph pickup 
have not led to a popular product. 
The photoconductive cell seems to 
be a promising tool in this case too. 

These few examples are given 
only as an illustration of the broad 
potentialities of the PbS cell in elec- 
tronic equipment. The area of its 
applications not completely 
overlap the area of use of photo- 
emissive tubes; thus new and broad 
fields may be opened to the designer 
of industrial photoelectric equip- 
ment. 


does 
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TRANSFER FUNCTIONS 
for R-C and R-L 
Equalizer Networks 





HE accompanying tabulation 
i of transfer functions or the 
ratio of output to input voltage 
(E./E,) is the 


tempts to determine 


result of at- 
the 
trical equivalent network of a 
pneumatic system and 
to find a satisfactory equalizer 
for that system. The phase angle 
between E, and E, is also given 
in the func- 
tions of the elementary networks 
are common knowledge and are 
included for the sake of 
pleteness. Wherever 
the gain curves are represented 
the 
the 
section of asymptotes. 
Where two or more corners exist, 
they must be of the order of a 


elec- 


servo 


tables. Transfer 


com- 
possible 
and 


by asymptotes corner 


frequency which is inter- 


these 


decade apart in order that the 
gain curve may be represented 








By E. W. TSCHUDI 


Pilotless Plane Di 
he child Engine and Airplane Corp 
Farm ) 


1 
gdale, 


When it 
sired to compute the actual gain, 
p should be replaced by jw in the 
transfer function and the ampli- 
tude computed in the usual man- 
ner for complex quantities; 
squaring the real and then squar- 


by asymptotes. is de- 


ing the imaginary components 
separately, adding them and then 
taking the square root of the 
sum. For example in No. 1, 
A= 
Vitr. 
and the gain is 20 log A. In net- 


works including inductance, the 
ohmic 


ance, 


resistance of the induct- 
a 


practical 


represented as a 


necessity. Phase re- 


not included 
since it is comparatively simple 
te 
several 


sponse curves are 


angle at 


compute the phase 
representative frequen- 
In general the phase angle 
is positive when the associated 
gain increases and negative when 


cles, 


the gain decreases (attenua- 
tion). 
The inclusion of phantom 


shunt impedances in No. 1 and 8 
indicates the transfer functions 
are not affected by their pres- 
The values of T, and T, 
in the corner frequencies of No. 
4 and 6 are the roots of the quad- 
ratic expressions in the denomi- 
nators of transfer func- 
tions. They are different from 
the two time constants T. and T 
that are, respectively, the pro- 
ducts of R.C, and R.C,. 


(Continued on p 118) 


ence, 


these 



























































j | 
NETWORK TRANSFER FUNCTION | GAIN CURVE 
Eni ae SSO ete ne eee eee ee a eee 
| 1 
(1) Tw : ‘ i 4 LOG W 
ie 1+T 6 OS 
Ei cT E, : o °8/ocF 
“1 
G=-tan TW 2 (LOw Pass) 
ee i —_ } nae eee 
' 
(2) Tp Oo T LOG W 
i+Tp o% 
" oe 
9=90°-ton TW | © (HIGH PASS) 
(3) AAAA. AAAA ——__.-. ~ 
Vv 2,2 
= ig a i+3Tp+T*p ° i 3 LOG 4 
t, ck ohké, ” ‘ eo 
t 4 =-tan’ 7 
° 1-722 
— nics aa ee ear % ee ae 
(4) AAAA—o-AAAA ' ~ as 
“S"wee VVV T T 
R, + 1+(T, +1, 4R,C,)p+T, Tp? 0 gp 106 
" ox c * Eo og 
1 Zz /2 
t : — ci TFTPR CQ) 8 7) 
; =o vininie asaccange ec 
(5) AAAR_o-AAAA 1 x 
VW — LOG W 
eae Oia 587 of-2! oO 
T =-ton' 21 - x 
+ t | 3 8 /oc> 
| 
—_——$— _ = —- — — _—_$$ $$ _____ + 
™ | i ll * + 
: ; | re 2 b LOG W) 
| +(T,+T, +R.C,)p+T, Top | o 
| o 
| P _, (Tt Tat RC) W | = se ° 
2180°-ten —————————_ NN 
1-7, T, W? | 



































ELECTRONICS REFERENCE SHEET 


May, 1949 — ELECTRONICS 














No. 16612422 
With Lead 


No. 60M13781 
Without Lead 


No. 20K12323 


CINCH Electrostatic Shields 


To dampen vibration, lead weighted shields 
are a must for television reception—the CINCH 
shield for the miniature snap-on type socket 
has internal spring “fingers” that grip and hold 
tube. And for use with any CINCH “J” type 
socket, miniature and 

Noval, as pictured. 


No. 16613729 
Miniature Without Lead 


No. 16613940 
Noval Without Lead 


No. 16613728 All electrostatic 
Miniature With Lead shields and tube 
No. 16613938 holders can be 
Noval With Lead supplied in black 


Tube retainers with ventilating win- finish 
dews designed to provide a “J” inish to commer- 
slot type tube shield for tube retention cial or govern- 
urpose onl tl 
ee ¥ ment finish re- 
MINIATURE NOVAL quirements and 


1%" long No. 16613744 1¥_ long No. 16G13740 specification 
134" long No. 16G13742 1-15/16" long No. 16G13934 P — 
24" long No. 16613597 2%’ long No. 16613936 


AVAILABLE AT LEADING ELECTRONIC JOBBERS everywhere 


is 


CINCH MANUFACTURING CORPORATION chccco 12, itinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge 42, Mass. 
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Teaching Surgery by Television! 







Through the use of television 
cal students and 





...and Mallory borrows the 


> y 9 > « > Fe . : ¥ . My 
surgeon's rubber gloves for exacting manufacturing 


lhere are more rubber gloves in this picture than you can see. They are worn by 
Mallory craftsmen in assembling the Mallory FP Capacitor. Thus no human hand* 


touches any vital part during processing and assembly. 


Mallory knows there can be no compromise with quality—in television, New standards 
ire essential for long life, dependability and trouble-free operation. The “rubber glove” 
technique is typical of Mallory’s exacting standards, 


Mallory FP Capacitors are accustomed to severe service—have been operating at 85° C. 
for years. Even though this extreme temperature may not be apparent in your 
particular model, it’s good to know that Mallory gives you an extra margin of safety. 
So make it Mallory and be safe. 


EP is the type designation of the Mallory developed electrolytic *The chlorides present in perspiration cause 
/ ny the characteristic design pictured. Adopted as destructive corrosion which shortens the capac 
» RMA. it is famous for dependable performance itor’s life in the freld, 













SERVING INDUSTRY WITH 
P.R. MALLORY & CO. Inc. 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 





Resistance Welding Materials 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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ANOTHER -hp- SERVICE 


Person-to-Person Help With 
Your Measuring Problems 


Almost anywhere in America, -hp— field 
representatives can give you personal help 
with your measuring problems. They have 
complete data on —Ap— instruments, their 
performance, servicing and adaptability. 
Call the nearest —/p— field representative 
whenever, wherever you need help with a 
measuring problem. 


BOSTON, MASSACHUSETTS 
Burlingame Associates 
270 Commonwealth Ave. 
KEnmore 6-8100 


CHICAGO 6, ILLINOIS 
Alfred Crossley & Associates 
549 W. Randolph St 
State 7444 


CLEVELAND 12, OHIO 
M. P. Odell 
1748 Northfield Avenue 
Potomac 6960 


DALLAS 5, TEXAS 
Earl W. Lipscomb 
44334 Stanford Street 
Logan 6-5097 


DENVER 10, COLORADO 
Ronald G. Bowen 
1896 So. Humboldt Street 
Spruce 9368 


FORT MYERS, FLORIDA 
Arthur Lynch and Associates 
P. O. Box 466 
Fort Myers 1269M 


HIGH POINT, NORTH CAROLINA 
Bivins & Caldwell 
Room 807, Security Bank Building 
Phone 3672 


LOS ANGELES 46, CALIFORNIA 
Norman B. Neely Enterprises 
7422 Melrose Avenue 

Whitney 1147 


NEW YORK 7, NEW YORK 
Burlingame Associates 
11 Park Place 
Digby 9-1240 


SAN FRANCISCO 3, CALIFORNIA 
Norman B. Neely Enterprises 
954 Howard Street 
Douglas 2-2609 


TORONTO 1, CANADA 
Atlas Radio Corporation, Ltd. 
560 King Street West 
Waverley 4761 


WASHINGTON 9, D. C. 
Burlingame Associates 
2017 S. Street N 
Decatur 8000 
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—hp— MODEL 200C 


werner aces Sid 


From 1/2 cps to 10 me, there's an —hp- resistance tuned oscillator en- 
gineered to your exact need. Ten precision oscillators in all, including a 
portable unit that operates from batteries. Each has the familiar -bp- 
advantages of high stability, constant output, wide frequency range, low 
distortion and no zero set during operation. —~bp— precision oscillators 
are used by radio stations, manufacturers, research laboratories and sci- 


entists throughout the world. 







































































SPECIFICATIONS OF —hp— OSCILLATORS 
INSTRUMENT | FREQ. RANGE output DISTORTION FREQ. RESPONSE PRICE 

hp- 200A 3S cpsto3Ske | Iwott/225v | Less than 1% 1 db to 15 ke $120.00 
hp- 2008 | 20cpsto20ke | 1 wott/22.5v Less than 1% 1 db to 15 ke 120.00 
-hp- 200€ 20 cpsto 200 ke | 100 mw/10v prey 1 db to 150 ke 150.00 
he-2000 | 7epsto70be | 100mw/iov | jst non ——_ | 
-hp-- 200H 60 cps to 600 ke 10 mw/ Iv Less than 3% ; aa 330.00 
-hp- 2001 sqstebie 100 mwe/ 10v yore Ai 1 db, 610 6000 cps | 225.00 
-hp- 2018 20 cps to 20 ke 3 w/42.5v poeihh ob 1 aaa 250.00 
-hp- 2028 “ cps to 50 ke ‘Wee 10v Pes pono noe a bis = 350.00 
hp- 2020 2 cps to 70 ke 100 mw/10v Oc 10708 bl — 275.00 
a — 2 cps to 20 hc 2.5 mw/5v less thon 1% a 175.00 
-hp- 650A | 10 cpsto 10 me J 15 mw/3v sehemnuaatiins . a 475.00 











For complete details on any -hp-— HEWLETT-PACKARD CO. 


1855-A Page Mill Road, Palo Alto, California 


instrument, write direct to factory 
or contact the —hp— technical rep- 


resentative nearest you. 


bp laboratory 


Export Agents: Frazar & Hansen, ltd. 
301 Clay Street * San Francisco, Calif., U.S. A. 


instruments 


ACCURACY 
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TUBES AT WORK 


Including INDUSTRIAL CONTROL 


Edited by VIN ZELUFF 


MN 6 Ls teas ica a were s nieces a asda ide Scere NID) 122 
Spark Guard for Electrostatics....... ae gaecatad® tears Pte vara sans 138 
Siren-Controlled Traffic Regulator..... =e posers .... 144 
intintte Rejection’ Beam... ....... 6.00 06scsceesees ER cet 146 
Nondestructive Testing Laboratory...................00++++++. 184 


100-me Oscillator with Subminiature Tube 
By EUGENE A. FATTEY 


Receiving Tube 
} 


lhermionics 


Sectio 








Be 
THE 
operates at 400 megacycles and pro- 


OSCILLATOR to be described 


vides over one watt of useful r-f 
power with a plate-circuit efficiency 
of 40 te 45 percent when using a 


type 5703 subminiature tube. Al- 
though designed for laboratory in- 
vestigation of filamentary and heat- 
er-cathode type subminiature tubes, 
the comparatively high efficiency 
and compact design of this oscil- 
lator extends its usefulness to prac- 
tical applications as well as labora- 
tory use. 

Tests have indicated 


good per- 


i ancn 
s Signal Luborator 


Jersey 


formance in the amateur and citizen 
400 and 


500 megacycles when using various 


frequency bands between 
types of commercially available sub- 
Although power 
rapidly 


miniature tubes. 
output diminishes quite 
above 500 megacycles, an output of 
146 milliwatts was obtained at 720 
megacycles from tube type 5705 

As shown in Fig. 1, the circuit 
diagram is quite conventional elec- 


trically. All chokes 


and capacitors have been eliminated 


unnecessary 


to provide the utmost in simplicity 


consistent with high efficiency. Pro- 





MACHINE BOXES TUBES 





This GE automatic tube cartoner feeds flat folding cartons from a magazine, makes up 

the carton, inserts a tube, closes the top and bottom tuck-in flaps, and imprints the 

tube type designation on the top panel of each carton in one continuous automatic 
operation at the rate of 160 cartons a minute 
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views of 


underside 
oscillator 


Front, rear and 


vision has been made for use of an 


external variable grid leak for 


initial adjustment purposes. 
The filament choke is of the 
bifilar wound type and has a fairly 


range of about 
fre- 
imber of turns may 


broad etfect over a 
l( 


quency, 


percent of the 


The n 


operating 


be altered to provide feedback con- 


trol. Too many turns will be evi- 
denced by critical load coupling and 
failure to obtain maximum output 
when the plate voltage is turned off 
and on. 

heater-cathode 


In testing type 


tubes, a difference in results has 
been observed depending on which 
side of the filament the cathode is 
connected. For example, in testing 
tube type 5703 it was found that 
connecting the cathode to the fila- 
ment lead adjacent to the plate lead 

gave increased efticiency 
The photographic views together 
with the chassis and other parts 
lavo it of Fig. 2 give all the neces- 
sary physical details of construc- 
tion. The plate and grid inductances 
are formed of No. 12 copper wire to 
provide a loop about 14 inches out- 
side diameter. The load lamp in- 
ductance is also formed from a loop 
of No. 12 copper wire 14 inches out- 
Moy, 
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SOLDERING TIPS 


Good soldering techmque and maximum 
efficiency demand uniformity in the flux 

. ; 
content, strand size, core size, and all 


oy ot 
the solder. If any of these qualities are 


lacking, it means that from time to time 





there will be a marked difference im the 
results and a loss m economy 


] hae A t 
\s an example, a so ler that does not con 


tain a uniform flux content might result in 


too much residue, which may be very 
harmful to the finished work; or in direct 
opposite, there might not he et wh flux 
to properly remove the oxides, re sulting in 


ed connection. All Kester 





a faulty s 
Flux-Core Solders are made with various 
ng a flux content ranging 


by weight. 





core sizes col 
from } of 1 to as much as 7 
These core sizes are available in each of 68 


lifferent strand sizes, ranging trom .009 to 





250”. Not too much emphasis can be 
placed upon the importance of the correct 
core and strand size in relation to the spe 
cific job that must be done 


A very important factor in controll 





sizes is that various core sizes or 
can be obtained only by making the solder 


with a sinal , Multiple core solders 


have insufficient flexibility in ther flux 
content to meet the many fluxing situations 
encountered in industry today. With Kester 


you have at single core, but that single core 








is available in six different sizes or open 
ings designed to provide varying percent- 
ages of flux, so essential to precision solder 
ing 

Soldering Tips will be pleased to answer 





any questions you have pertaining to solder 
and soldering fluxes. Address all questions 
to Soldering Tips, 4204 Wrightwood Ave 
Chicago 39, Ill. 


Question: How many soldered connections 
are there in the average television re 


4 eiver ? 


inswer: We have made a local survey 
among tour of the important producers 
of TV receivers and have obtained varied 
answers which range from a minimum 
of 350 to 1000, or an average of 632 
soldered connections in a ten-inch tele 
vision receiver whi s completed and 


ready for the market 


. . NOW AVAILABLE ... The New 
Manual — “SOLDER and _ Soldering 
Technique’! 


Send for this complete analysis of the prop 





erties of soft solder ys and soldering 


tluxes a comprehensive reference book 





that you will want to retain. It’s yours for 
the asking request it NOW! 


[ADVERTISEMENT] 


ELECTRONICS — May, 1949 











Factories also at Newark, New Jersey * Brantford, Canada 





KESTER SOLDER 


partner in 


Electronics 


Zi 


























Kester “Resin-Five” Core Solder is 
more active, more efficient, and 
faster than any rosin flux—yet is 
absolutely non-corrosive and non 
conductive. The finest flux-core sol 
der made for all television and 
radio work. Available in diameters 
as small as .010"...5 different core 
openings for each diameter... all 
practical alloys. 


FREE —TECHNICAL MANUAL 


Send for Kester’s new manual, “SOLDER 
and Soldering Technique’’— a complete 
analysis of the application and proper 
ties of soft solder alloys and soldering 
fluxes. 


KESTER SOLDER COMPANY 


4204 Wrightwood Avenue, Chicago 39, Illinois 


The TV tuner pictured above, manu 
factured by Standard Coil Products 
Company, contains 210 soldered 
connections, all made with Kester 

Resin-Five” Core Solder 

Call in a Kester Technical Engi- 
neer today and have him show you 
how “Resin-Five” Core Solder in the 
proper size and alloy will increase 
your soldering efficiency 


SOLDER 


















THE FRONT COVER 

HE operator checks the anode temperature of a Z63200 trans- 

mitting tube with an optical pyrometer at the Brooklyn, N. Y. 
plant of Amperex Electronic Corporation. The photo shows the tube 
on exhaust where induction heating is utilized to raise internal metal 
parts to high temperatures. This drives off any residual gas and 
provides the long tube life so essential to this radiation-cooled unit 
which has a plate dissipation rating of 2,500 watts. 











side diameter, wired as shown. 

A capacitance tuning effect is 
provided by using the base of the 
No. 47 panel lamp as one plate of a 
capacitor and one-half the base of 
a similar type of lamp base as the 
other plate. The load lamp circuit 
may be tuned to resonance by ad- 
justing the improvised capacitor to 
the oscillator frequency with a sig- 
nal generator or simply by experi- 
ment. 

A small loop of No. 18 wire sold- 
ered to the base of the load lamp 
will facilitate application of a cali- 
brating vo'tage later. This load 
circuit represents a compromise be- 
tween the ideal and one with prac- 
ticability. Since a No. 47 panel 
lamp has a rather high impedance 
at 400 megacycles, it is not entirely 
suitable for use in a series tuned 
circuit. 

An increase of several percent in 
power output can be obtained by 
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tapping the load lamp, from which 
the base has been removed, across a 
portion of a resonant load circuit so 
as to obtain a better impedance 
match. However, this type of cir- 
cuit is somewhat more difficult to 
construct and requires a_ blocking 
capacitor if provision is to be made 
for introducing a d-c calibrating 
voltage. Also, tuning is extremely 








a _IN 
fe Ms 
{ Seam | 
or wl / 
GROUND SIDE |. 
OF CHOKE Uc OT TWISTED 
RFCRs 24E WIRE ¢ INSIDE 
At OIA, COIL LONG 
a- 220% 
B- CIN puF 











FIG. 1—Circuit of the 400-mc oscillator. The 
fixed capacitors are button type 


sharp, requiring a carefully de- 
signed tuning capacitor if reson- 
ance is to be maintained. 

Very loose coupling is also re- 
quired, necessitating more chassis 
space and a departure from com- 
pactness. Although the load circuit 
used in this oscillator has a broad 
tuning effect and some impedance 
mismatch, the latter can be partly 
corrected by resonating at a fre- 
quency 10 to 20 percent lower than 
the operating frequency. 

The following collection of data 
shows operating conditions used in 
evaluating tube type 5703, together 
with the average of results obtained 
in testing 10 tubes. All tubes tested 
showed good stability, with only a 
one to two-percent change in fre- 
quency noted when changing tubes. 


Output 


Test of tube type 5703 at FE, of 
6.5 volts and EF, of 135 volts gave-a 
plate current of 20 ma, grid current 
5.2 ma, grid resistance 1,500 ohms, 
and power output 1.143 watt at 400 
me at an efficiency of 42.3 percent. 
By silver plating all metal parts of 
the oscillator and optimizing condi- 
tions, a useful power output of 
1,259 milliwatts has been obtained 
at a plate efficiency of 46.6 percent. 

Power output was measured by 
the following method. <A photocell 
Was used to note the degree of bril- 
liancy of the load circuit lamp. The 
oscillator was then shut off and di- 
rect current applied to the load lamp 
until the photocell indicated the 
original value. The direct-current 
power required for this was as- 
sumed to be the equivalent of the 
r-f power previously obtained. 

This oscillator lends itself well 
to the study of antennas and arrays. 
A half-wave antenna loads easily 
when coupled loosely at the center 
near the yrid and plate button 
capacitors. A No. 48 panel lamp 
at the center of a half-wave receiv- 
ing antenna will glow when two feet 
distant from the transmitting an- 
tenna. This distance can be in- 
creased by the addition of directors 
and reflectors. 

It is believed that information 
thus far obtained points the way to 
still higher efficiency. Tests have 
indicated that the power dissipated 
as heat by the oscillator tube repre- 


continued on p 138 
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AGNAVOxX specializes in quantity 
production of quality loud speakers 
exclusively for the manufacturing trade. 


The year-old Magnavox Paducah plant is 
specially designed and equipped for the 
most efficient, most economical manufac- 


ture of loud speakers. Here the industry's 
foremost designers and engineers — with 


means loud spea kers years of experience are able to meet your 


specifications exactly. 





Over 100 different types of Magnavox 


speakers now are available . . . in every field 
... AND MAGNAVOX SPEAKERS 


and magnet size. Illustrated catalog with 
MEAN BUSINESS FOR YOU! complete specifications free on request. 

: Write today on your company letterhead. 
The Magnavox Company, Sales and Engi- 
neering Offices, Components Division, 


‘ 


Fort Wayne 4, Indiana. 








The Magnavox Company of Kentucky, Paducah 


Magnavox Is The Oldest And Largest Producer Of Quality Loud Speakers! 


Magnavox 


has served the radio industry for over 34 years 
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Strain-Gage Multiplier ..... oes etree rere ce 
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Interferometer for Microwaves. . Ts 
Omnidirectional Aircraft Antenna ree 168 
Novel Regulator Circuit. . eee cece Sa 
Disposal of Radioactive Wastes oo TE 
Survey of New Techniques cca ee 


Strain-Gage Multiplier 


AN INSTRUMENT for multiplying accuracy of 0.1 percent of full-scale 
modulated carrier voltages in an output and a multiplication time 


analog computer has been recently constant of less than two milli- 
developed at the Dynamic Analysis seconds. These specifications were 
and Control Laboratory of MIT met by the system shown in the 
The basic multiplying e‘ement in diagram. The multiplicand is com- 
this instrument is a wire-resistance pared with a signal provided by a 
strain-gage Wheatstone bridge second, constantly excited strain- 
One of the modulated voltages, the yvage bridge. This feedback bridge 
multiptier, is applied to the input — is coupled mechanically to the multi- 
terminals of the bridge network, — plying bridge in such a fashion that 
and the second modulated voltage, the degrees of unbalance in the two 
the multiplicand, controls the de- bridges are proportional. This ar- 
gree of unbalance of the bridge rangement effectively applies nega- 
The product voltage appears as the — tive feedback around those elements 
modulated output of the bridge net- which are mo&t likely to drift and 
work. introduce error. Both the multi- 

The application in which the plying bridge and the feedback 
multiplier is employed required an bridge are driven by a transducer 





GYRATION IMPROVES X-RAY TUBE EFFICIENCY 





Large coil produces rotating magnetic field that moves focal spot of electron beam in 

circle on target face in order to distribute heat over greater surface area of target. Motor- 

driven lathe arrangement synchronized with magnetic field gyrates entire tube to keep 

external x-rays at a fixed point of focus desvite wiggling of electron beam. Experimental 

apparatus shown was developed by graduate student Arthur I. Berman at Palo Alto 
x-ray lab of Stanford University 
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MULTIPLIER 
MULTIPLYING | ‘ 
BRIOGE IRS VeS!Naxt 
vey : 


ENTER-TAPPEO 


VOICE COIL 






































Block diagram of multiplier arrangement 
for use in analog computer 


that is no more than a precision 
loudspeaker. 

The latest type of multiplier built 
by the laboratory has three multi- 
plying bridges and one feedback 
bridge all mounted on the same 
frame and is thus capable of form- 
ing three products or the fourth 
power of a single quantity. 

While the multiplier was origi- 
nally designed for 400-cycle sup- 
pressed-carrier voltages, it operates 
satisfactorily at almost any audio 
frequency and with modification 
could be made to operate even above 
this range. It is not readily adapted 
to d-c operation, however. 

This instrument was described at 
the 1949 IRE National Convention 
by C. H. Woods, E. St. George, L. 
Isenberg and A. C. Hall of Massa- 
chusetts Institute of Technology. 


Electronic Slide Rule 


A NOVEL parametric electronic com- 
puter that operates on the principle 
of a slide rule but accepts data sup- 
plied in the form of electrical volt- 
ages was the subject of a paper 
presented by Charles J. Hirsch of 
Hazeltine Electronics Corp. at the 
1949 IRE National Convention. 
Much as with an alignment chart, 
data voltages are aligned in time in 
the same manner that data quanti- 
ties are aligned in distance on a 
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FM-AM SIGNAL GENERATOR 


Type 202-B 


hee 7 Ice 


In January, 1946. at the I. R. E. National Convention in New 
York City, a preliminary engineering model of the type 
202-A FM-AM Signal Generator was displayed for the 
first time. Many well known FM and television engineers, 





invited to comment frankly on performance specifications, 
suggested refinements and features which they believed 
would be most desirable in the finished design. 

Utilizing this valuable information, Boonton Radio Corpora- 
tion's engineers worked another full year before they were 
ready to place their approval on the final design 
202-B FM-AM Signal Generator. 


the type 


The advantages of this essential instrument were recognized 


BOONTON-NJ-USA 


54-216 megacycles 


led SCandard of Zerformance! 


immediately. Since its enthusiastic reception, the 202-B has 
increased in popularity and today it is generally accepted 
as the acknowledged standard of FM-AM signal generator 
performance. Practically every well known radio manu- 
facturing concern is now placing increasing numbers of this 
versatile instrument in full time use, assisting their engineers 
and research staffs to design and produce better, lower 
cost radio and television receiving equipment. 


If you have an FM or television instrument requirement, let 
us acquaint you with full particulars and technical data 
concerning the Type 202-B FM-AM Signal Generator. Write 
for Catalog F. 





BOONTON RADIO 
rt YX tacld I 


DESIGNERS AND MANUFACTURERS OF THE Q METER + QX CHECKER 
FREQUENCY MODULATED SIGNAL GENERATOR © BEAT FREQUENCY GENERATOR AND OTHER DIRECT READING INSTRUMENTS. 
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slide rule. Since the time scales of 
this electronic slide rule may be 
calibrated according to any function 
of time which can be electrically 
realized, a large variety of opera- 
tions can be performed. Such time 
scales may be logarithmic, linear, 
trigonometric, or 
these. 

A capacitor discharging through 
a resistor supplies a logarithmic 
time scale. If x and y are known 
functions of time and n is a known 
constant, the computer can perform 
the following operations: 2’ 


combinations of 


; 205 
xJy; x+y; sin x; sin nr; sin‘r; 
x: log x: § xdt; 
f «dy; dx dy. Since the opera- 
tions are completed in a very short 


cos x; cos Jf nx; cos 


time (milliseconds or they 


can be repetitive and performed on 


less), 


variable parameters. 

Vacuum tubes are used mostly 
as switches whicn are either on or 
off, so that constancy of tube char- 
acteristics is relatively unimpor- 
tant. Just as slide rules can be made 
to have any desired accuracy if they 
are long enough, this computer can 
be made as accurate as desired if 
high enough and rapid 
enough samplings are taken. 

Such computers can be made up 
to suit individual problems such as 
navigational off-set or arbitrary 
course computers. Another appli- 
cation is an inexpensive and rela- 
tively small differential analyzer. 

> 


voltages 


Radioactive Rings Reveal Wear 


EXPERIMENTS with piston rings 


made radioactive in the uranium 
chain-reacting pile at the Oak 
Ridge National Laboratory have 


California Re- 
search Corporation, a subsidiary of 
Standard Oil Co. of California, to 
test the effect of fuels and 
cants on engine wear. 


been carried out by 


lubri- 


This peacetime application of nu- 
clear fission to industry has enabled 
the research engineers to run fuel 


and lubricant tests in a much 





Making Geiger counter test of oi] sample taken from test engine after several hours 
operation with radioactive piston ring, to determine amount of metal transferred from 
the ring to the oil 
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shorter time than present methods 
permit. 

fuel or 
lubricant test, a radioactive piston 
ring is taken from its 300-pound 
lead 


In beginning a_ typical 


safety box and carefully 
placed on the test engine’s piston. 
Then, after three or four hours of 
operation, a sample of oil is taken 
The 
oil is tested with a delicate Geiger 
counter which 


cates the 


from the engine’s crankcase. 


indi- 
worn 


immediately 
amount of metal 


from the activated ring—minute 
particles of iron flushed away by 
the oil. 

With radioactive rings in a test 
engine, the amount of wear can be 
measured so closely that as little 
as one-millionth of an ounce of 
metal worn from the rings can be 
detected. 


Radar Delay 
Network Tester 


A COMBINATION impulse generator 
and electronic switch for testing 
radar component networks was de- 
scribed by T. R. Finch of Bell Tele- 
phone Laboratories at the 1949 IRE 
National Convention. This test 
facility may be used to test any net- 
work that can be arranged to store 
a d-c charge, such as delay and 
pu'se-forming networks with delay, 
pulse duration and 
time in the range of 


response rise 
0.04 to 20 
microseconds. 

The test circuit was developed to 
reduce the time required for pro- 
duction testing of wide-band pulse 
and video networks and to facilitate 
the development of new networks by 
providing the design engineer with 
a laboratory tool that presents in- 
stantaneously and visually the net- 
work characteristics of interest. 

Special Features 

The impulse generator-electronic 
switch is distinguished from 
available electronic 
switches by the following features: 


commercially 


(1) It provides an impulse gen- 
which energizes the net- 
under test and discharges 
these networks through a zero-im- 
pedance switch, resulting in pulse 
patterns related to the transmission 
the 
These microsecond pulse patterns 
are repeated at a rate of 480 pulses 


erator 


works 


characteristics of networks. 


per second. 

(2) It provides a start-stop sweep 
and beam intensifier synchronized 
with the impulse generator that 
mav be directly connected to the 
horizontal plates and grid respec- 
tively of a cathode-ray oscilloscope. 
Thus a time interval of a few micro- 
seconds with each 
pulse, is displayed on the cro screen. 
These circuits are continuously var- 


only, phased 


continued on p 160 
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Varglas Permafil Tubing 

| excels oleoresinous and other 
synthetic coated tubing in 
several important performance 
characteristics. Outstanding 
among these are: 





CB roucnntss - 8) HEAT AGING 
’ Remains pliable even after severe flex- Withstands more than 2,000 hours at 
ing, This mew tubing can be twisted, Hent__ 105" to 110°C, 1,000 hours at 125°C. and 
tric value (7,000 volts). Hs extensive periods at 150° C. 
w 
BEEBE RRB E REE BSERBRBE RES RBSEE EE BS 
ce a | 
SOLVENT RESISTANCE BAKING 
Is relatively immune to alcohol. Pe- e 't\Can be after-treated in baking and 
troleum and aromatic hydrocarbons have varnishing operations—reacts better than 
only slight effect after long exposure. a most oleoresinous materials. 


© AVAILABLE IN COILS 


—in standard colors and wide range of sizes. Meets or ex- 
ceeds all requirements of A.S.T.M. specifications. 


A] Send for FREE SAMPLE and complete data. 
 paleeninncdbaiait mailed gests a aE 


‘CORPORATION I “ARIE corporation, ste, tne. 


Please send me full information as well as a free sample of your new 





Varglas Tubing impregnated with G.E. Permafil. | am particularly interested 
Makers of in samples suitable for............ccccccccccccccccccccngccssccsscsencceecs 
Electrical Insulating i NS ce hd cdc kased ced dcncdidcccncedcuxcaedencessuamccensscdunstennuaned 


GN ik oc ccidccnwcnccesccdcccsccesecnceccvecucessansecéceccascennounene 


Tubing and Sleeving 


as a. bin cick dewtvdeiwanndovdccctsccdnddeuceancctanactecntuceusquaneens 
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NEW PRODUCTS 


Edited by A. A. McKENZIE 


Projection Television 

RADIO Corp. OF AMERICA, Camden, 
N.J. Life-size projection television 
system TLS-87 features an optical 
barrel that can be suspended from 
the ceiling. Designed partic ularly 
for night clubs or other custom in- 





stallations, the system uses a screen 


6x8 feet with either front or rear 
projection. Microphone and phono- 
graph units are furnished so that 
the 30-watt sound system can be 
ised for other purposes than the 
television sound. 


Inconspicuous Mike 

ALTEC LANSING CorP., 161 Sixth 
Ave., New York 13, N. Y. Type 21B 
omnidirectional microphone’ de- 
signed for broadcast and public ad- 





dress use is not suscepti le to wind 
pressure and stands up well under 
loud sounds or shocks. The com- 
plete microphone = system type 
M11) comprising amplifier and po- 
tential supply has an output level 


of minus 50 dbm in a sound field of 
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10 dynes per square centimet 





oy, 
Output impedances are 30 to 50, 150 
to 250, and 500 to 600 ohms. The 
amplifier can be placed up to 400 


eet from the microphone. Weight 


¢ 


of the microphone assembly itself is 
3) ounces, 


Fixed F-M Tuner 


BROWNING LABORATORIES, — INC., 
Winchester, Mass. Now available 
in three models for use in the 8&- 
to-108-me f-m band are crystal con- 


} -4) | 
trolled receivers with ch acteris- 





tics suitable for monitor 
reception, and store installation 
Model RP-23 is a dual ver fre- 


ceiver with 20-db quieting for 10- 





microvolt input. Response is within 


1 db from 30 evcles to 17 k The 





audio stage provides a 1-volt rms 
output with « 


juieting signal. An- 
tenna input is 72 
Model RP-24 uses the same tunei 


and has a relay that operates on 


or 300 ohms. 


tones from 15 to 20 ke received 
from the transmitter to select in 
sequence two preset audio volume 
levels. 

Model RP-25 utilizes the same 
tuner but has two relay circuits con- 
trolled by tones of different fre- 
quencies independently All models 
are rack panel style. 


Power and SWR Meter 


M. C. JONES ELECTRONICS Co., 96 
North Main St., Bristol, Conn. <A 
new series MM400 of wide fre 


I 


quency range instruments fo 
measuring r-f power and standing- 
wave ratio on 51.5-ohm_ coaxial 


transmission lines are direct 


read- 


ing and require no correction facto. 






over the entire range from 50 to 500 
me. The instruments are designed 
for laboratory measurements and 
for monitoring both transmitter 
and antenna performance. A single 
meter reads incident power, re- 
flected power, net power to load, 
and the standing wave ratio of the 
load. Full scale power ranges of 
100, 1,200 and 4,000 watts are avail- 
able. The new series can be used 
with 1, 2 or £-inch air line and with 
RG-17 U and RG-& U coaxial cable. 


Magnetic Tape Recorder 

Cook RESEARCH LABORATORIES, 1457 
Diversey Parkway, Chicago 14, III. 
Type MR-4 magnetic tape recorder 
s a miniature 13-channel unit 
weighing 24 ounces. It includes 
one reference frequency oscillator 





plus 12 information channels and 
has a recording time of 24 minutes. 
Small size and light weight make 
t suitable for recording data in 
airborne equipment, flight testing 
and guided missile work. 


Infrared Analyzer 


PERKIN-ELMER Corp., Glenbrook, 
Conn. A new analyzer, model 12-D, 
for continuous automatic analysis 
of as many as six different compo- 
nents in a flowing stream of sample, 
either in the liquid or gas phase 
comprises several units illustrated. 
An automatic turret turns to twelve 
different positions, one reference 
standardization point and one ab- 
sorption point for each of six com- 
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IR BAY TP gt 18 © WN 


COMMERCIAL 
MICROWAVE POWER 






QK-217 7 860 K-174A 
* 1500 watts continuous power at 


F-M communications magnetron 
2450 megacycles. 


Efficiency 50". * Tunable 1990-2110 megacycles. 
Unipotential indirectly heated * Frequency modulation 15 mega- 
cathode. cycles. 

* Integral magnet construction. * Power 100 watts. 

* Pre-plumbed. * Efficiency 35‘:. 


Also a complete line of low power klystrons from 6 millimeters to 30 centimeters 


Data available on request 





RAYTHEON MANUFACTURING COMPANY 
ies de MGihocudes POWER TUBE DIVISION 
} Waltham 54, Massachusetts 


' 
Ls 


ene 
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ponents, for the infrared mono- 
chromator. A Leeds & Northrup 
strip chart is automatically syn- 
chronized with the turret. The 


stable a-c amplifier compensates for 


changes in ambient temperature, 


source intensity, and window dirt. 


Turnover Pickup 


ASTATIC CorP., Conneaut, Ohio. The 
type LQD cartridge uses two sepa- 
rate independent needles, one with 
one-mil tip radius for long-playing 
records and the othe: 


three-mil tip radius 


needle with 


for standard 


recordings. These needles 


} 
special 





lift from a snap-in position in the 
cartridge for replacement Fre- 
quency response of the new car- 
tridge is from 50 to 7,000 cycles 
Output voltages are 1.2 at 1,000 


CVvi les 78-rpm test record, 
0.75 volt with 334-rpm test 


No. 281. Re 


15 grams fon 


record 
needie pres- 


ommended 


sures are 78 rpm and 





6 to 8 grams for 334 rpn 


UHF Generator 





HEWLETT-PACKARD CO., 395) Page 
Mill Road, Palo Alto, Calif. Model 
614A sis il generator for dire 
reading between 800 and 2,100 
megacycles is direct reading in 
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The instru- 
ment has a constant internal imped- 


microvolts or decibels. 


ance standing wave ratio of 3 db 
and accuracy is plus or minus 1 db 
the 
The r-f output ranges are 0.1 volt to 


throughout frequency range. 
0.1 microvolt and can be made con- 
tinuous, pulsed, or frequency modu- 
lated from 
ternal signals. 


either internal or ex- 
It may be synchron- 
ized with either positive or negative 


pulses or sine waves. 


Electronic Stopwatch 


AMERICAN CHRONOSCOPE CORP., 316 
West First Mount Vernon, 
N x. Model 100 high-speed 


St., 


chronoscope measures time from 10 





microseconds to 1 second with a di- 


rect indication on a 5-inch dial. 


than 
division or 1 percent on any range. 


Accuracy is better one scale 
The timing impulse is voltage pulse, 


Bulle- 


tin 100 gives further details on the 


short circuit or open circuit 


f the instrument. 


ise oT 


Ultrasonic Generator 


ULTRASONIC ENGINEERING Co., 4 
North Eighth Ave., Maywood, II 
Type CL ultrasonic equipment uses 
a special transducer connected to 


the yvenerator by a coaxial cable 


that carries a low-voltage high-fre- 


quency current. Base of the trans- 


ducer) comprises a transparent 
lucite tube surrounded by a ring 
primary winding of 
Inside the 
The 


sec- 


containing the 
the step-up Tesla coil 
tube is the secondary winding 
above the 


crystal is mounted 


ondary coil 


be- 
The 
a cap containing 
diaphragm 1/100-in 
mechanically connected with 
the vibrating crystal by oil which 
Standard 
frequency of the generator is 450 


ipon nylon rods 
tween bakelite and glass dises 
ibe is closed by 


a bakelite 


thick 
fills the entire assembly. 


ke with an alternate crystal and 





coil available for conversion to 900 
kc. Other attachments are available 
for clinical or laboratory work. 


All-Record Pickup 


SONOTONE CorP., Elmsford, N. Y. A 
single pickup with dual side-by-side 
points set in one needle will play 
all three speeds of the old and new 
phonograph The pickup 
piezoelectric 


records, 


element is the new 





Movement of a lever 
switches from one sapphire point to 


ceramic type. 


another, at the same time changing 
the pressure of the pickup arm on 
the record. 

Telemetering Gyros 

G. M. , INC., 254 
West Calif. 
Telemetering rate gyros are avail- 
for 


from 10 to 1,000 degrees per second 


GIANNINI & Co. 
Colorado, Pasadena 1, 


able rotational measurements 
with and 
two-axis electrical sensory elements 


and position gyros one 


Production gyros with accuracies of 
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American Mane 


The compact 1 HP single phase 115/230 volt, capacitor statt—induction run motor, manufactured by American Electric Motors, Inc., Los 


Angeles, is espec tally recommended for use around dirt or dust-filled machines such as table saws or other woodworking tools. The centri 


LEADS | 


i 

| 

tt 
} 





fugal starting switc h is totally enclosed, and the solid welded copper bar armature is mounted on high quality, standard size bali bearings. 


lubricated for life. Leads are insulated and protected with Natvar 400 


es a 
n wnul actur 
= _ anc 


\nc.. Los ¢ poly phe 


Motors: 
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TELEPHONE 
RAHWAY 7-2171 


201 RANDOLPH 


CABLE ADDRESS 
NATVAR: RAHWAY, NY, J. 


AVENUE * 
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WOODBRIDGE NEW 


Natvar Products 


@ Varnished cambric—straight cut and bies 
@ Varnished cable tape 

@ Varnished canvas 

@ Varnished duck 

@ Varnished silk 

@ Varnished special rayon 

@ Varnished Fiberglas cloth 

@ Silicone coated Fiberglas 

@ Varnished papers 

@ Slot insulation 

@ Varnished tubings and sleevings 
@ Varnished identification markers 
@ Lacquered tubings and sleevings 
@ Extruded vinyl! tubing and tape 


@E ded vinyl identificati markers 


Ask for Catalog No. 21 


UCTS 





JERSEY 
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NEWS OF THE INDUSTRY 


Edited by WILLIAM P. O'BRIEN 


Medical Teaching By Television 


NATURAL-COLOR 


television for the 


teaching of surgery and medicine 
will have its pioneering demonstra- 
tion at the annual 
American 
Atlantic 
The project is being sponsored by 


t 
Smith, French 


meeting of the 
Medical Association at 
City, N. J., June 6 to 10 
Kline & Laborato- 
ries, a Philadelphia pharmaceutical 


house. 


Standard Broadeasts 


RADIO STATION WWVH, 
tablished by the National Bureau of 
Standards on the island of Maui, 


Territory of Hawaii, is now 


recently es- 


broad- 


Dass 


casting on an experimental 


continuous time and freq 


enc 


standards on 5, 10 and 15 me. 


Omnidirectional antennas radiate 
approximately 400 watts of powe1 
on each carrier fre 

The program of broadcasts of 


WWVH is essentiall the same as 
that of WWYV, and the 


should determine vnetner tne 


experiment 


former may be usefully re 
many 


locations not served bv tt 


latter, and whethe simu'taneo 





Looking north on the island of Maui, toward Bureau of Standards radio field station. 
Building at left houses WWVH frequency controls and transmitting equipment. 
half-wave 10-mc antenna. 
recording apparatus for ionospheric propagation measurements occupies low building 
At extreme right is vertical quarter-wave 5-mc antenna 


crew is completing erection of vertical 


at right. 
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suitability of equip- 
Medical School of the 
University of Pennsylvania and the 


To assure 


ment, the 


Engineering Research Laboratories 
of the Columbia Broadcasting Sys- 
tem are collaborating in its design. 
Cooperating with CBS in the pro- 
duction of the equipment are Ze- 
nith Radio Corp. and Webster-Chi- 
Cayo Corp. 


From Hawaii 


reception of both in some localities 
will or will not interfere with ordi- 


nary use of the standard frequen- 


cles and time signals. 
Accurate time signals in the form 
0.005 


of audio-frequency pulses 


second duration) are transmitted 


on each carrier frequency at inter- 


if pre isely one second; on the 


9th second of each minute the 


is omitted. Standard musical 


pitch is provided by 


Pulse 
modulating 
standard audio- 
frequency of 440 cps (A 
middle C The audio-frequency 


precisely at the 


eacn carrier at a 


above 
starts beginning 
for four 


is broadcast 


eacn nour, 








Field 
Transmitting and 


minutes and it is interrupted for 


one minute repeatedly. Greenwich 
Mean Time is given in Morse code 
every five minutes. 

There are short’ interruptions 
made after each hour and half-hour 
to permit operations of automatic 
ionospheric sounding equipment at 
the Hawaiian field station and to 
compare local standards at WWVH 
with broadcasts by WWYV. 


Postwar Loran Changes 


WORLD-WIDE standard loran cover- 
aye existing at the end of the war 
has diminished somewhat in scope 
due to the absence of further mili- 
tary requirements in certain areas. 
It has been discontinued in the re- 
vions of the Phoenix and Fiji Is- 
lands, the Palau-Morotai 
the northwest 
the Bay of Bengal, the overland 
China and the extreme 
northern portion of the Bering Sea. 

The Hydrographic Office of the 
Navy Department 
nounced that, while 
remains 


region, 
coast of Australia, 


areas of 


recently an- 
overall loran 
service substantially the 
same, certain changes designed to 
improve service for present needs 
way. A new master 
transmitter for one of the Pacific 
triplets has placed on Iwo 
Jima Major changes are 
Aleutian 
where a master station is being es- 


are under 


been 
proper. 
scheduled in the area, 
Adak, with slaves at 
Unimak and at 


tablished at 
a new location on 
Attu. This minor 
shifts and redesignations on 
the U. S. east coast, are due to take 


change, and 


rate 


effect later this vear. 
The Coast Guard is now install- 
ing the first of its postwar 160-kw 


transmitters which are crystal 
controlled and feature reduced 
bandwidth characteristics. New 


high-power amplifiers delivering 
1,000-kw peak power are scheduled 
for installation later this year. Both 
will afford increased 
ranges over the 100-kw peak power 
transmitters which have been in use 
up until now. 


equipments 


Audio Engineering Course 


A SERIES of twelve two-hour lec- 


tures on audio subjects, 


New 


sponsored 
York Chapter of the 


by the 
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0.001k 
ACCURACY 





Recomm ended far: 
Ca / f | ib rati ion 









with the IMPROVED LAVOIE C-200 A 
HARMONIC FREQUENCY GENERATOR 


The Harmonic Frequency Generator has been 
improved for frequency standardization of receivers 
and frequency meters up to and beyond 2000 Mega- 
cycles. Also, by means of a beat detector built into 
the instrument, it is possible to standardize oscillators 
and signal generators with equal facility. 

Further circuit refinements have produced a {fre- 
quency accuracy of 0.001%. which extends from 100 
Megacycles to 2000 Megacycles in either 10 Mega- 
cycle or 40 Megacycle steps. 

The output voltage is supplied at a UG-58/U 
$0-ohm connector with output coupling controls to 
obtain peak performance for a given harmonic. A 
milliammeter is incorporated in the instrument to 
facilitate easy adjustment of the output controls. The 
output voltage may be either unmodulated or modu- 
lated with 400 cps internal oscillator. The generator 
provides output voltages every 10 Megacycles or 
every 40 Megacycles. This selection is made by a 


COST: C-200A — $395.00 F.O. 


ee 





Write tor Illustrated 
Descriptive Folder 
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Specialists in the Development and Manufacture of UHF Equipment 


switch on the front panel. The harmonic voltage is 
in the order of thousands of microvolts for each 
harmonic with a value of approximately 50,000 micro- 
volts at 100 Megacycles and 1500 microvolts at 1000 
Megacycles. 


Provision is made for the standardization of signal 
generators and oscillators by the incorporation of a 
beat frequency detector in the generator. The output 
of this beat frequency detector may be monitored, 
either aurally or visually with a tuning eye indicator. 

To facilitate harmonic identification, frequency 
identifiers can be supplied for any harmonic fre 
quency (multiple of 10 Megacycles) between 100 and 
1000 Megacycles. The identifier is adjusted at our 
factory. 

This instrument is supplied with accessories needed 
for its operation, including tubes, 5 Megacycle crys- 
tal, output coupling cable and instruction book. 


B. (IDENTIFIERS $25.00 EXTRA) 


” Lavoie Loboralorios 


RADIO ENGINEERS AND MANUFACTURERS 
MORGANVILLE. N. J. 
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Audio Engineering Society, Was be- 


gun on Thursday evening March 17, MEETINGS 


and will continue on consecutive 

















ot ‘ May 2-4: URSI-IRE Joint Society for Testing Materials, 

fhursdays until June 2. The course Meeting, National Bureau of Chalfonte-Haddon Hall, At- 

is being held in Room 311, RCA In- Standards, Washington, D. C. lantic City, N 

stitutes ». 25 r t . = os 7 

stitutes, Inc., 350 W. 4th St., New May 5-7: Twentieth anniver- AUG. 29-SEPT. 1: N: : 

York. sary meeting, Acoustical So AUG. 29-SEI T. : National i. on- 
Topics | ; : ie ciety of America, Statler ference of Associated Police 

opics being covered are as fol- e : a Communication Officers, Hotel 

l nn ee ee New Yorker, New York Cit 

ows: New orKer, New ork ily. 

Psycho-Acoustics, by Lewis S. May 12-13: Fourth Annual : . ~— 
Goodfriend of St a ae ; Spring Meeting of the Instru- AUG. 30-SEPT. 1: Fifth Annual 
ee re ore netitute of ment Society of America, Pacific Electronic — Exhibit 
Technology; Architectural Acous- Royal York Hotel, Toronto, sponsored by the WCEMA, 
tics I, by Cyril M. Harris of Bell cmmeun a a ee 
“pee ee ‘ regional convention Civic 
zabs; Architectural Acoustics II, May 16-20: Radio Parts Indus- Center, San Francisco, Calif. 
by James Y. Dunbar of Johns Man- try Trade Show and RMA 
ville Co.: Audio Engineering ogy ras yp se Feet Sepr. 12-16: Instrument Society 
Mathematics, b) las J. Rose sii a of America National Confer- 
ogi alles, : ’ ene eee nes MIEE Sum ence and Exhibit, Municipal 
of Stevens Institute of Technology; JUNE 20-242: EE Summe Auditorium, St. Louis, Mo. 
Pieters tlw Wi n C. Pick General Meeting, New Ocean 

ansdl ars D orm *K- . 

: dey otto tae ree 1 House, Swampscott, Mass. aaa ee ™ ae 
ering of Pickering & Co., Inc.; SEPT. 26-28: National Elec- 
ae é a ‘ ° 9794. aia tronics Conference Edge- 
Transducers b heodore = JUNE 27-29: Conference on a 

ra auce = i, y Theodore Lin lonospheric Research, The water Beach Hotel, Chicago, 
denberg of Fairchild Recording Pennsylvania State College, Ill. 
Equipment Corp.; Amplifier De- State College, Pa. 
sign, by W. R. Ayres of RCA Vic- er a Nov. 14-18: (23rd NEMA An- 
ci a Mes 5 JUNE 27-JULY 1: 1949 Annual nual Meeting, Haddon Hall 
tor; Attenuators and Mixers, by Meeting of the American Hotel, Atlantic City, N. J. 
J. P. Smith, Jr. of The Daven Co.; 
Equalizers and Wave Filters, by 
P. W. Rounds of Bell Labs; Ampli- Subscription fees for single lec- Hall, course chairman, 153 West 
fier & System Measurements, by tures are $2.00 for members or ap- 33rd St., New York 1, N. Y. 
Ivan G. Easton of General Radio  plicants, $3 for non-members; for 
Co.; System Layout Philosophy, by the complete course, $12.00 for 


Donald H. Castle of NBC; System members or applicants, $18.00 for as ‘ 

Layout Methods, by John D. Colvin non-members. Further information Broadcast Engineering 

of ABC. may be obtained from F. Sumner Conference 

PART of the recent NAB Conven- 
tion at the Hotel Stevens, Chicago, 
AUTOMATIC LIGHTHOUSE was the Third Annual Broadcast 


Engineering Conference, held April 








a 6 to 9. 
‘ Technical program was as fol- 
‘, lows: 
+ 
MeN Thursdays, April 7 
AM \ Tame it f WMBD 
' re Ine 
\ M i s ‘ t FM TV 
Trans ing S EK. S. Clammer of 
ReA \V 
The I = TV I talla 
I b I Cor ! 
Werle \ \W i 1 I 
M d \ rf ry and FM 
! ty M by George 
Ada at Wash 
I p ind Opera 
Y 2 { W i J 
M \ I uM Lat 
’ I t Orthicon 
‘ J H ‘ RCA Victor 
\ M re I Link, by 
M ~ ‘ } 1 | ‘ mmunica 
PM I al V Hi a Director 
¢ ms iar Ee NAH I irtment f Engineering 


Engineer ed ! ind the Broad 
> unt: Indust y Wilham L. Everitt of the 


at 
a as 
- 





PM. John H. DeWitt, Jr. of WSM, 
. . . . : ine I Me ‘ irements 
No crew is required at this Coast Guard light and radio beacon, located at the entrance se om .. H a M t 2 a wes 
to the channel of the harbor at Long Beach, Calif. Fog horns are operoted by Anrac engineer, Washingt Cc 
high-frequency radio waves transmitted from San Pedro Light, five miles away. The The NAB oe Se pi schon a 
f risk Fa) ce Reeore 


1,000-watt, 140,000 candle-power light can be seen 13 miles off the entrance to the ~' ar 


channel. It has an automatic lamp changer continued on p 217) 
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Pretuens of continuing research by the 


world’s largest manufacturer of 
germanium diodes, these 5 new types 
open up interesting new fields of 
application. They are available for 
immediate delivery in reasonable 
quantities. 
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Nail COUPON for descriptive literature 


et ee eee et a Te ae ee 


ma 


Sylvania Electric Products Inc. 
Electronics Division, Dept. E-2905 
500 Fifth Avenue, New York 18, N. Y. 


Gentlemen: 


Please send me descriptive literature on Germanium Diodes 
1N54, 1N55, 1N56, 1N57 and 1N58. I am also interested in re- 
ceiving literature covering your other products in the fields of : 


(€— Communications, Television and Industrial Electronics 
D Radioactivity CD Radar and Microwaves 
Name 
Home Address 
City State 
Company 


Position 


, WIRING DEVICES, SIGN TUBING: LIGHT BULBS 
= aL aae g | 
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Leach RELAYS 


ARE PERFORMANCE PROVED! 





INDUSTRIAL RELAYS 








You get better service from LEACH RELAYS because thousands of types of 
relays for thousands of applications have been proved-in-use for over 30 years 

LEACH RELAYS are designed with an exceptionally high factor of safety 
for extra dependability. Simplicity of designs makes installation quick, easy 
and inexpensive. Get al! the facts and make your own comparisons. LEACH 
RELAYS’ outstanding performance, reliability, sturdiness and economy have 
been proved-in-use. 


Highest standards of engineering, materials and workmanship assure long, 
safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 


— 


LEAGH RELAY GO. 


$913 AVALON BOULEVARD * 108 ANGELES 3 GALI. 





Representatives in Principal Cities of U. S. and Canada 
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TUBES AT WORK 


continued from p 124 
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FIG. 2. Chassis layout and load circuit 
parts 
sents approximately 44 percent of 
the total plate-circuit input. Al- 
though part of this loss may be in- 
herent in the tube design itself, it 
is quite conceivable an investigation 
would reveal that an appreciable 
portion of this loss could be con- 
verted into r-f power by still 
further improvement in circuitry. 


Spark Guard 
for Electrostaties 


By S. M. Mi 


‘ 


ANOWSKI 
Bugiunvee 
Los Angeles, Ce 


AN ELECTRONIC safety device known 
asa spark guard has enabled manu- 
facturers of electrostatic paint- 
spray equipment to comply with 
standards of the National Board of 
Fire Underwriters in producing 
high-voltage units that will not 
create a fire or safety hazard when 
tilized in a vapor-laden atmos- 
phere 

Electrostatic spraying,  previ- 
ously described in ELECTRONICS, is 
the mass-production finishing tech- 
nique which reduces material costs 
and minimizes both time and labor 
requirements, having lowered over- 
a'l expenditures for coatings by as 


much as $100 per hour in a number 


of factories. It normally consists 
of spraving convevor-borne articles 
With organic lacquers or enamels 
hrough a strong electrostatic field, 

at least temporarily po'arizes 


spraved coating particles 


May, 1949 — ELECTRONICS 


Fs 
% 


For CONTINUOUS Recording o 


@ The G-R Type 715-A Direct-Current Amplifier 
was designed particularly for operation with the 
Esterline-Angus 5-milliampere recorder to be used 
as a calibrated recording voltmeter. With appro- 
priate selection of built-in input resistances the com- 
bination also is a recording milliammeter or micro- 
ammeter. 

The amplifier can be used in automatic process 
control circuits where its output operates relays to 
control the device which feeds the input of the ampli- 
fier. It may be operated from frequency meters, 
sound and vibration measuring equipment, photo- 
electric cells, resistance strain gauges, resistance 
thermometers and other similar devices. 

The Type 715-A D-C Amplifier has high gain, 
operates from an a-c line, is very simple to use, re- 
quires practically no attention, can be used for very 
long periods for continuous recording, is exceptionally 
free from effects of line voltage variation, and has a 
wide range of built-in input voltage and resistance 
combinations. 

Full-scale output has been made 5 milliamperes to 
operate the 5 m-a recorder. This full-scale output can 
be obtained on calibrated ranges from input voltages 
of 0.1, 0.2, 0.5 and 1.0 volt. The input resistance can 
be varied between 100 ohms and 10 megohms in 
powers of 10 by means of a panel switch. 

The amplifier is supplied either in a cast metal case 
to match the Esterline-Angus recorder, or in a wal- 
nut cabinet. 


GENERAL RADIO COMPAN 


90 West St., New York 6 


Voltages and Currents 





SPECIFICATIONS 


RANGE: Four switch selected calibrated ranges 
supplying 5 m-a linear output in recorder 
circuit for input voltages of 0.1, 0.2, 0.5, and 
1.0 volt. 


ACCURACY: Approximately 1‘; as a calibrated 
voltmeter. 


INPUT: From 100 ohms to 10 megohms, in 
powers of 10, to adjust input resistance and 
permit use of instrument as calibrated milli- 
voltmeter or microammeter. Short- and open- 
circuit positions on selector switch. For over 
one volt input variable gain control provided 
to adjust voltage to desired value. Input 
resistance is then about 150,000 ohms. 


GRID CURRENT: In input circuit is less than 
0.002 microampere. 


OurPur circuit: Designed to operate 5 m-a 
meter on panel, or Esterline-Angus 5 m-a 
recorder. Provided with compensating resis- 
tance to match external device to normal 
resistance of 1,000 ohms. 


TYPE 715-AE D-C AMPLIFIER 


(Metal Case) $345.00 
TYPE 715-AM D-C AMPLIFIER 
(Walnut Cabinet) $300.00 


Cambridge 39, 
Massachusetts 


920 &. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 
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Typical of the larger port- 
able Shallcross Kilovolt- 
meters, No. 722 is rated 
2-20 KV. d-c, 1000 ohms 
per volt. 





Interior view of Kilo- 
voltmeter Multiplier 
No. 712-5-3. 12 kv., 
5 ma., 2.4 megohms, 





Shallcross 


HIGH VOLTAGE 


TEST AND MEASUREMENT 


EQUIPMENT 


If your requirements call for standard 
kilovoltmeters or kilovoltmeter multi- 
pliers in any one of many sizes and 
voltage ranges or for specially designed 
high voltage equipment, Shallcross 
offers the services of its High Voltage 
Engineering Section. Backed with 
many years of experience in this field, 
Shallcross engineers welcome the op- 
portunity to help in the solution of 
practically any high voltage test or 
measurement problem. 








Write for Bulletin F 


OIL-FILLED TYPES 
AVAILABLE 


. for use where space is a factor. Write for 
recommendation by Shallcross engineers, stat- 
ing details of your application. 


SHALLCROSS MFG. CO. 


COLLINGD PA 
DESIGNING + MANUFACTURING 








A special Shallcross Corona Protected 
Kilovoltmeter with front shielding wire 
screen removed to show interior 
Meters illustrated are optional. 


DEPT. E-59, 
ENGINEERING > 
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TUBES AT WORK (continued) 


causing them to be attracted to the 
surfaces of conveyor-grounded arti- 
cles, which have an opposite static 
charge. 

If the articles that are being 
sprayed are suspended a_ suitable 
distance above the ground, and if 
highly-efficient ventilators are uti- 
lized in conjunction with well-insu- 
lated transformers, 
other components, 


rectifiers and 

electrostatic 
spraying is not a dangerous process 
because the 100,000-volt potential it 
utilizes can be controlled for very 
low amperage (0.010 amp or less). 
But if the ventilation equipment 
fails to function properly, or if 
some other accident occurs (such as 
the falling of parts from the over- 





GROUNDED TO TANK, CORES, 
“TRANSFORMER SUPPORTS 
Gs G 


F2 Fi 








HIGH VOLTAGE 
TRANSFORMER 























Circuit of high-voltage pack that provides 
up to 100,000 volts for elec.rostatic paint- 
ing. flocking or detearing 


within the electro- 
static spray booth), an undesirable 
sparking result 

starting a fire or creating some un- 


head conveyor 
condition may 


predictable hazard for nearby per- 
sonnel, if allowed to continue for 
any length of time. 

The purpose of the spark guard is 
to deenergize a'l electrostatic spray 
simultaneously causing 
the instant 
a sparking condition occurs. 

Fundamental component of the 
spark guard is a 2050 thyratron 
tube, whose plate circuit 
power from a_ constant-voltage 
transformer installed in the main 
supply of the electrostatic 
equipment as a safeguard against 
possible fluctuations in factory line 
voltage. When the electrostatic 
equipment is activated, the thyra- 
tron is in series with the holding 
voltage circuit of a five-po'e mag- 
(no matter 


equipment, 
a warning bell to ring, 


receives 


power 


netic contactor so that 
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A STRIKING NEW 
MICROPHONE BY TURNER 






THE TURNER MODEL 25X-25D CRYSTAL OR DYNAMIC 


New ... all new from its precision engineered crystal and 
dynamic circuits to its specially designed case. The Turner 
25X-25D combines quality performance, convenience, and style 
with world famous Turner dependability. Features include 
Alnico V magnets, high quality moisture sealed crystals, 
smooth, wide range response to voice and music pickups, 90° 
tilting head for semi- or non-directional operation, 20 ft. 
removable quick-change cable set, mechanical shock-proof 
interior mounting, and high quality construction throughout. 
Finished in two-tone umber gray with chrome plated grill. 
The new Turner 25X-D may be mounted on desk stand as 
illustrated or used with any standard floor stand. It is recom- 
mended for call system, public address, recording, amateur 
communications and general purpose sound work. ; ; 
Available with push-to-talk or slide switch and/or 
satin chrome finish at slight increase in cost. 


SPECIFICATIONS MODEL 25X CRYSTAL SPECIFICATIONS MODEL 25D DYNAMIC 
Effective output level . . . 52 db below | volt/dyne/sq.cm 
Frequency response .. . . Essentially flat from 50-9000 
Output impedance . . . . . High impedance 


Effective output level . . . 54 db below | volt/dyne/sq.cm. 

c.p.s Frequency response . . . . Essentially flat from 50t010,000c.p.s. 

Output impedance .. . . . 30,200 and 500 ohms—wired for bal- 

Directional characteristics . Semi-directional. Non-directional anced|line; high impedancewired single 
when tilted bock 90 ended. Please specify when ordering. 

Diaphragm . . . . . . . . High quality corrosive resistant Directional characteristics . Semi - directional. Non - directional 
ivan. when tilted back 90. 

Crystal circuit. . . . . . . High quality Rochelle salt crystal Diaphragm . . . . . . . . Specially designed aluminum dia- 
Moisture sealed. Barometric compen- phragm with low-mass voice coil. 
sator. Shock-mounted Magnetic circuit. . . . . . Alnico V magnet 

Terre rees Case. ... Die cast alloy 

Finish .. . .... . . . Two-tone umber gray with chrome Finish 
plated grille. 

Mounting... ..... . 5/8"~-27 standard coupler. Mounting 

ee . . + 20 ft. removable set Cable Se 20 ft. removable set 

Dimensions .. . . so os ROM a Pies aS ae Dimensions . . rena fo eee a! ee 

Weight... ...... . 14 02., less coupler and cable. ee Cer 


Two-tone umber gray with chrome 
plated grille 


5/8 - 27 standard coupler. 


, less coupler and cable. 


Typical Frequency Response Typical Frequency Response (High Impedance) 


Note the good low frequency response 


THE TURNER COMPANY 905 17th st. N.E., Cedar Rapids, lowa 


Licensed under U.S. patents of the American IN CANADA: Canadian Marconi Co., Ltd. 
Telephone and Telegraph Company and Western Montreal, P. Q., and Branches 


Electric Company, Incorporated. Crystals licensed EXPORT: Ad. Auriema, Inc. 
under patents of the Brush Development Company 89 Broad Street, New York 4, N. Y. 
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TUBES AT WORK (continued) 


when or where it may occur) a 
sparking condition will cause the 
thyratron to fire, energizing a two- 
pole relay which in turn opens the 
holding voltage circuit of the five- 





| Ressler 








EXTREMELY 
TEMPERA TURE-SENSITIVE 
APPLICATIONS 
Measurement and Control 
d¢ Temperature dv High and Low Frequency 
7 Pressure @ Direct Current 
J Flow vd Time Control 
d¢ Expanding, compressing, 
dv Temperature and limiting output in 
Compensation Audio Amplifiers 


d And there are many other applications. 


Made to exacting standards and specifications, Stupakoff Negative Temperature 
Coefficient Resistors are supplied complete with terminals in the form of rods, 
tubes and simple shapes, including discs, bars and washers. Sizes currently 
available in rods are .010” to .500” diameter. Tubes are from .020” to .500” 
O.D., with I.D. up to 75% of O.D. 

Characteristics of the resistor material are as follows: 


1. Specific Resistivities available: 
10—7500 ohm cm3 





















2. Resistance VS Temperature—Resistance de- 
creases approximately 30% for each 10° C 
temperature increase. (see curve) 


3. Mechanical properties— 
Modulus of Rupture 18000—20000 # in2 
Compressive Strength 75000 # in2 
Tensile Strength 8000—10000 # ‘in? 


4. Absorption—less than 0.1% 
5. Stability—Good 
6. Reproducibility 

a. Resistance: ~ 5% 


b. Temperature characteristics 
+ 5° from — 60°C to +30°C 


Right—Typical Resistance-Temperature Characteristic 
Stupakoff Negotive Temperature Coefficient Resistor 
Materiol 


Badal CERAMIC & 
_ MANUFACTURING COMPANY 
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pole contactor. Consequently, the 
high-voltage transformer circuit is 
opened—causing the warning bell 
to ring as all spray booth operations 
are halted. 

Transformer equipment is not in- 
activated by the spark guard or by 
the thyratron, since the basic power 
package is not within the spray 
booth and can be turned off at the 
convenience of operating personnel. 
However, exhaust fans are deener- 
gized because their installation is 
such that they will function only in 
conjunction with conveyor, spray, 
and electrostatic grid or discharge 
electrode units (a preliminary 
safety precaution). 

Supply voltage for the thyratron 
is rectified with a 6X5 tube, and 
passes through a 2-amp fuse en- 
route to the main element of the 
spark guard. Grid bias voltage on 
the thyratron is manually regulated 
for desired sensitivity for various 
field currents by means of a 10,000- 
ohm potentiometer on a_ spray- 
booth control panel. 

A locking switch is further pro- 
vided, so that the spark guard can 
be bypassed if necessary to main- 
tain production on an emergency 
basis in the event a component of 
the spark guard fails and cannot be 
immediately repaired or replaced. 
Normally this locking switch is 
open. 

An eight-prong plug provides 





Control equipment for operating the spray- 
painting booth in the background. The 
large feed-through insulator in the wall 
of the booth conducts the high voltage to 
vertical rods arranged as grids 
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MADE TO MEET YOUR REQUIREMENTS ([ 


Fitting the exact needs of draftsmen and engineers for 





over half a century, POST has sought to produce the 





finest product for each problem, purpose or need. 


In tracing mediums, POST has perfeetéd a specialized 


group of 5 papers which they believe exhibit a marked 


superiority over all competitive products—a superiority TRY) 


these 5 POST Trac- 
so obvious that a single trial is sufficient to establish ing Papers under your 
operating conditions. Write 
for vour free samples today 
their use as standard practice in) your organization. care of P.O. Box 1091, 
Chicago 90, 1 








THE FREDERICK POST COMPANY 


3650 AVONDALE AVENUE + CHICAGO 18, ILLINOIS - + Houston + Detroit - Chicago - Los Angeles - Milwaukee 


Distributors in all Principal Cities 


FOR EVERY PLAN YOU MAKE —--—- — THERES A FACES ee 
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FULL FREQUENCY 
AUDIO TRANSFORMERS 
Within + 2 db 


typical anaes 
30 to 15,000 cycles 


ey 


For uniformly low distortion, for 
response curves that are truly flat 
over the full frequency range, use 
these CHICAGO input and output 
units. Get the facts on the BO-6 
(P-P 6L6’s to 6/8 or 16/20-ohm 
speaker), the BO-7 (600/150-ohm 
line to’ 6/8 or 16/20-ohm speaker), 
and other full frequency units. 


ereereerereeeeeeeeeeeeeeeeses 


HIGH Q 
CHOKES 


for Dynamic 
Noise Suppression 
Circuits 





Two efficient filter reactors, induc- 
tance values .8 and 2.4 henrys respec- 
tively, are designed for noise sup- 
pression circuits, but can be used in 
any tuned circuit requiring the given 
inductances. Inductance values are 
accurate within +5‘; with up to 
15 ma. d-c. Minimum Q of 20. 
Mounted in identical drawn steel 
cases 1!16"’ x 234"’ x 174,'’. Write for 
descriptive sheet including diagram 
of simplified dynamic circuit 
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CHICAGO TRANSFORMER 


TELEVISION TRANSFORMERS 
to fit today’s leading TV circuits 


A complete catalog line, made by CHICAGO 
the largest single manufacturer of original equip- 
ment TV transformers. Included are power, ver- 
tical blocking oscillator, and both vertical and 
horizontal scanning output transformers in a 
range of designs that are exact duplicates of 
units used in the leading TV sets. 
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The Name that Makes 
NEWS in Transformers 








POWER 
TRANSFORMERS 


In 2 alternate 
“Sealed in Steel”’ 
Mountings 


Exclusive features like these make 
this the ‘“‘Engineer’s Line’’: Piate 
and filament voltages to fit today’s 
most-used tubes; in two mountings 
—with solder lugs or 10”’ leads; one 
series for condenser input, another 
for reactor input use; exactly match- 
ing reactor for each power trans- 
former. Get complete catalog now. 


eeereereeeeoeereeeeeeeeeeeeeee 


MODULATION 
TRANSFORMER 
for Ham and 
Commercial 
Transmitters 






? ph, 


A Modulation Transformer ideally 
suited for use in ham and commercial 
speech transmitters. Will deliver 250 
watts of Class B audio power from 
P-P 203A’s, 211’s, 805’s, 75TL’s, 
etc. to a Class C load with response 
variations not exceeding +1 db. over 
the speech range, 200-3,500 cycles 
Primary impedances, 9000/6700 


ohms; secondary impedances, 8000 
6000/4000 ohms. A matching driver 
transformer is available. 


Write for complete CHICAGO Transformer Catalogs 


oes 
oe er mee were r errr SNe er 
he eee ° 


DIVISION OF ESSEX WIRE CORPORATION 





3501 ADDISON STREET + CHICAGO 18, ILLINOIS 
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TUBES AT WORK (continued) 


electrical connections between the 
spark guard and relay sections, and 
a filament circuit is used to start 


heating the electron tubes as soon 


as a main operating switch is 
closed. If the heating action takes 
place in a_ satisfactory manner, 


current will be conveyed to a white 
light on the control panel; then, as 
the tubes reach a suitable operating 
temperature, current is conveyed 
to a red pilot light on the control 
panel 
for the 
When or if a sparking condition 
in subsequent 


serving as a starting signal 
booth operator. 

occurs operations, 
the red pilot light serves as a visual 
supplement to the signal bell and 
will remain extinguished until the 
sparking condition is corrected or 
until the spark guard is bypassed. 


Siren-Controlled Traffic 
Regulator 


CROSSING HAZARDS the 
passing of a speeding fire engine 
wr police car through a busy inter- 
section has long presented a serious 
problem to the traffic engineer. A 
device, called the Signal Ear 
its inventor, Carl Glock, has 
been developed to forecast the ar- 
rival 


created by 


new 
by 


of any siren-blowing vehicle 
and operate traffic light circuits 
which will halt traffic in all diree- 
tions and allow the emergency 


vehicle to pass without danger 
collision. 


of 


The siren detector is a parabolic 
sound reflector which is mounted at 
traffic light level, the 


as shown in 





installed in 


traffic 
Lynwood, California, has been in constant 
| use since its installation several months ago 


Siren-controlled ear 
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hi) 
{Federals 
Shielded Balanced 


300-Ohm Lead-in Cable 














Minimizes Noise, “Snow” and “Ghosts” 
Due to Transmission Line Pick-Up! 








Here is the development for which the industry has been waiting. 


A MAJ 0 R A DVA A CE | My It is a shielded, balanced 300-ohm line—Intelin K-111—developed and 


produced by Federal—and only by Federal. 


TELEVISION TECHNIQUE Tests have given positive proof that Intelin K-111 goes far toward 


solving the lead-in problem that has been a major obstacle to television 


a ° . 
progress. K-111 protects against transmission line pick-up of ignition, 
streetcar fluorescent light diathermy and practically every other type 

Developed by FEDERAL of noise, “snow” and “ghosts” which interfere with picture clarity. This new 
lead-in won't pick up re-radiation from nearby lead-ins in urban areas. In 
Offered Only by FEDERAL rural areas, where signal strength is weak, Intelin K-111 provides greatly 


improved reception by reducing the noise level. 


Patent Pending Now manufacturers can obtain a lead-in that protects the quality per- 

formance they build into receivers of 300-ohm input impedance. Antenna 

4 VAILABL E IMMEDIATELY kit makers can greatly improve their products. And, by changing to Intelin 

K-111, servicemen can call a halt to many of the customer complaints that 
take the profit out of service policies. 











Intelin K-111 is also recommended for a pick-up-free connection be- 
tween antenna post and input stage of FM and TV receivers—and for test 
equipment and other HF applications. For information, write to Depart- 
ment D-113. 






FTR 
Pau |\@ federal Ielephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 














KEEPING FEDERAL YEARS AWEAD...is ITA T's world wide 
aaa ee ee teat Pre the —— in Canada: Federal Electric Manufacturing Company, Ltd., Mentreal, P.O. 
Y ‘ a ni 
elecommunication Laboratories, Nutley sou Gubietiiainiinn<t sad Giada Mashia Canara aedete 
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INSTRUMENTS 
that STAY ACCURATE 


Soft iron pole pieces and full 
bridge construction are only two 
of the design and production 
superiorities which have made 
the SIMPSON name synony- 
mous with perfection in panel 
meters. 

Whatever your technical 
problems are the SIMPSON 
Laboratories will help you 
work them out 

Meters available in sample 
quantities at your nearest Radio 
Parts Jobber. 

SIMPSON ELECTRIC COMPANY 
5200-5218 W. KINZIE ST 
CHICAGO 44, ILLINOIS 

In Canada: Bach-Simpson, Ltd., 

London, Ont. 





| TUBES AT WORK ; continued) 


All control-circuit components are enclosed 
in the foot-square box beside the reflector 
housing the microphone 


accompanying photograph of an ex- 
perimental installation in Lynwood, 
California. As the siren approacl 
the device, a microphone mounted 
inside the reflector picks up the 
sound, lights a tiny pilot lamp in- 
side the signal box (at the base of 
the reflector support), and trips a 
relay which turns the traffic lights 
in all directions first to amber and 
then to red. 

The pickup circuits are tuned 
only to high-frequency sounds and, 
according te the inventor, no other 
sustained noise but a siren is cap- 
able of tripping the relay switch. 
The entire mechanism is weather- 
proof and tamperproof. 

In the event that a second sirened 
vehicle is approaching the inter- 
section from another direction, the 
nearest will trip the relay with its 
siren, giving it the right of way 
through the crossing. 

The inventor claims that installa- 
tion of the Signal Ear is being 
considered by more than a score of 
cities, and that at least four have 
given cor ments that installa- 
tion will be included in their 
1949-50 budgets. 


Infinite Rejection Beam 
By W. F. HoIsincton 


UHF Resonator Co 
Rye, New York 


IN THE manufacture of high-gain 
multielement beam antennas, it has 
not been unusual to be asked for an 
antenna that would cut out com- 
pletely a station in back of the beam 
on the same frequency. One stand- 
ard 16-element f-m beam showed 
over 6,000 to 1 power ratio on 
transmission, but a check of the 
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the H-2-P 


A NEW PURIFYING JET OIL DIFFUSION PUMP, 


for electronic tubes and general laboratory use. 























The blank-off pressures of this all-metal pump, untrapped, is 

2 x 10°’ mm of Hg, measured on an ionization gauge. 
The speed and forepressure characteristics of the pump are 
remarkable. Speeds at three significant points follow— 
50 litres per second at 10° mm Hg. 60 litres per second at 10° 
35 litres per second at 2 x 10° 

High Vacuum mm Hg. is maintained when the pressure 

is increased to 0.34 mm Hg. 
This pump is designed for unlimited continuous service 

The jet tube is so constructed that it may be completely 
disassembled in a few moments. This makes every part of 
the pump freely accessible for cleaning. The heater is 
buttoned to the bottom of the pump and can be replaced 
easily. The permanent maintenance of this pump in 
condition to achieve the pressures and speeds listed 
above is assured by its construction. Recommended 
particularly for the requirements of Cathode Ray 
Tube production. Special models for exhaust equip- 
ment will be made to customer's specifications. For 
further details, please write— Vacuum Engineering 
Division, National Research Corporation, 
Cambridge 42, Mass. 


HIGH VACUUM FOR INDUSTRY 


NATIONAL\RESEARCH CORPORATION 
CWI SHEEN 


ELECTRONICS — May, 1949 147 








TELEVISION 
COMPONENTS 


“THE STANDARDS OF THE INDUSTRY 


v A complete line of major components 

v Highest quality ... competitively priced 
v Designed by RCA television engineers 

Vv Available for immediate delivery 


@® RCA television components 
are “originals,” designed to fit 
the tube and circuit with correct 
electrical and mechanical speci- 
fications that meet the most 
rigid requirements. 

RCA’s line of television com- 
ponents is performance proved 
and competitively priced. As a 
result of increased manufactur- 
ing facilities, these components 
are now available in quantity 
for immediate delivery. 

RCA’s long experience in the 


design of television equipment 
is your assurance of befter tele- 
vision components now and in 
the future. 

RCA Application Engineers are 

ready to co-operate with you in 
the adaptation of RCA televi- 
sion components to your special 
receiver designs. 
For other information write 
RCA, Commercial Engineering 
Section 42ES, Harrison, N. J., 
or telephone: 


(EAST) Harrison 6-8000, Harrison, N. J. 
(MIDWEST) Whitehall 4-2900, Chicago. Ill. 
(WEST) Trinity,5641, Los Angeles, Calif. 


OTHER RCA PRODUCTS FOR EQUIPMENT MANUFACTURERS: 
TUBES... SPEAKERS...RF AND IF COILS... POWER TRANSFORMERS 


RADIO CORPORATION of AMERICA 


ELECTRONIC COMPONENTS HARRISON, HN. J. 





TUBES AT WORK (continued 


ratio on reception gave a much 
lower figure. 

Further investigation showed 
that very strong reflections were 
present in almost every location 
tested, and that by moving the 
beam one-half wavelength in space, 
front-back ratios both higher and 
lower than the above figure were 
obtained. These reflections are the 
source of television ghosts, and are 
considerably aggravated by the low 
f-b ratio of the average television 
receiving antenna. 

Further study of the theory of 
screening, reflection and shielding 
in radio and optics showed that 
diffraction, interference effects and 
leakage were at their most trouble- 
some point where the physical 
structure approached one-half 
wavelength. In the microwave 
region, where beam apertures of 
tens and even hundreds of wave- 
lengths can be obtained, the prob- 
lem is easier. A new approach 
forms the basis of the patent prin- 
ciple to be described. 

The infinite rejection beam (here- 
after designated I.R.B.) has three 
main parts: the receiving element 
or elements, the reflector or reflec- 
tors, and the rejector or rejecting 
elements. In the economical example 
shown in Fig. 1, suitable for tele- 
vision reception, the first two parts 
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FIG. 1—Basic illustration of the rejector 
principle applied to a television receiving 
Reflector and rej ai. ; 
are in accordance with conventional 
antenna practice 
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Everything IN CARBON 


but Diamonds! ~ Wii 
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LUS GRAPHITE, MOLDED METALS = —— 
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HUNDREDS of STANDARD { 


\TEMS . . . thousands 
of “Specials” 
Write for details on any type 


Anodes * Battery Carbons 


Bearing Materials 
Brazing Furnace Boots 
Brushes of all types for 

rotating electrical equipment 


Carbon and Graphite Contacts 
e Clutch Rings 


scone .» a dependable source of supply 





Electric Furnace Heating Elements 
Electrolytic Anodes* Friction Segments 
Glass Molds * Ground Rods (carbon) The unique ai ; 
Mercury Are Rectifier Anodes ode ae ectrical, mechanical, physical and c . 
Metal-Graphite Contacts F eeeseat tase pee nnnaenonen re chemical 
5 Ca -o . 
products solve countless problems of haben anne 
. srature, 


Power Tube Anodes 
Rail Bonding Molds 
Rare Metal Contacts 


arci ; co d , 
a g os > 2 bas & &§ 
n rrosion shaft se alin vc Ita e re ulatin and 
. O% 1S the li Sta dard Stackpole P t 
C thers So br ad ne of tan roduc S, 





Resistance Welding and Brazing Tips . F 

‘ : so extensive the facilities for “ 4 

Seal Rings (for gas OF liquid) on ah sia 1es tor specials” that it i : 

Special Molds and Dies ist only a few of them here. Let St k sas — 
recommend 7 Stackpole enginee 

and quote on your next requirements wits 


Spectrographite No. 1 
: Trolley and Pantograph Shoes 
Voltage Regulator Discs 
Water Heater ond 
Pasteurization Electrodes 
Welding Carbons 


Welding Plates and Paste 2 


STACKPOLE CARBON CO., ST MARYS, PA 
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ONE OF THE 190-ODD TYPE K 
INSERT ARRANGEMENTS 
is the GK-P6 insert which carries 
three No. 14 and three No. 10 con- 
tacts, having 3 64” clearance. The in- 
sert diameter is 7 8°. No. 14 contacts 
are rated at 15 amps, and No. 10 at 
30 amps 
CONTACTS 

all have tinned solder pots in K in- 
serts and are quality-made brass with 
silver-plate finish to stand wear and 







PIN 
CONTACT 


30AMP 


(wire 10) 


SOCKET 
CONTACT 


pressure of engagement with low loss 


factors. The 115- and 200-amp. types 
are removable for soldering 

For prices on Type K Connectors, quotations 
will be made on specific catalog numbers only 
and are available from Cannon Electric Rep 
resentatives located in principal cities of the 
U.S.A. or direct from the factory 


GANNON GbICuRIG 


Levlguint Company 3209 HUMBOLDT ST., LOS ANGELES 


IN CANADA & BRITISH EMPIRE: 
CANNON ELECTRIC COMPANY, LTD s 
TORONTO 13, ONTARIO 


WESTERN ELECTRIC 
RECORDER CONNECTOR 
USES CANNON TYPE K 





Type “50” Recorder Connector made 
by Western Electric and provided by 
the Bell Telephone Companies for 


connecting the new voice recorders 
to subscribers’ telephone lines. Can- 
non Electric Type SK-M7-32S Recep- 
tacle pin contacts) is shown on the 
photo above. Mating fitting is straight 
plug SK-M7-21C-1 2’, having integral 
clamp 


KNOW OUR REPRESENTATIVES 








A es 


JOHN O. OLSEN 
Sales Engineering Representative 

John Olsen represents Cannon Electric in 
western Pennsylvania and the state of West 
Virginia for connectors and electrical special 
ties. Mr. Olsen maintains an office in Cleve- 
land, Ohio at 1456 Waterbury Road and one 
in Pittsburgh, Pennsylvania at 3239 Faronia 
Street, telephone Walnut 295! 


CANNON 
ELECTRIC 






SINCE 1915 


31, CALIF. 


WORLD EXPORT (excepting British Empire): 
FRAZAR & HANSEN, 301 CLAY STREET 
SAN FRANCISCO 11, CALIFORNIA 
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TUBES AT WORK (continued) 
may consist of a simple folded 
dipole of proper impedance, a fixed 
screen or wire reflector in the 
normal position approximately one- 
fourth wavelength in back of the 
dipole, and the rejecting element 
which is placed in front of the 
dipole. 


Theory of Operation 


A desired signal is received from 
the front on the dipole. The re- 
flector also receives a signal and 
sends it back to the dipole in proper 
phase, reinforcing the dipole signal. 
This is standard so far, the main 
requirement for the I.R.B. being 
that some f-b ratio must be ob- 
tained—the higher the better. The 
unwanted gp geographically 
located in back, or at any angle in 
the back 270 sive approximately, 
is also received on the dipole and 
more or less attenuated by the re- 
flector, depending on design. The 
rejector now throws a cancellation 
signal from the unwanted station 
onto the dipole-reflector beam. 

The use of a screen in front of 
the dipole might seem detrimental 
to reception but this is not so in 
any large degree. The almost ex- 
act half-wave position in front of 
the dipole is the worst possible posi- 
tion for reflection action and only 
drops the desired signal a few db. 

The positioning of the rejector is 
done by any of the usual methods 
for positioning a television antenna 
against ghosts (one main use of the 

R.B. can be against a_ strong 
ghost). The new, or second, un- 
wanted signal now adds up 180 de- 
grees out of phase with the first un- 
wanted signal. This is done by ad- 
justing the rejector to a position 
approximately one-half wave away 
from the dipole. The rejector can 
be adjusted to produce a_ signal 
cancelling an unwanted signal from 
an adjacent-channel station as well. 

The geographical situation of the 
respective stations or source of in- 
terfering signal is taken care of by 
positioning the rejector arm in 
azimuth so that it may be placed in 
proper reflection relation as regards 
the unwanted station and the dipole. 
In general, for good reception in the 
more or less diamond-shaped inter- 
ference area in between cochannel 
or adjacent-channel television sta- 
tions the rejector will be on the far 
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Cut your Costs 4 ways... 


with General Electric’s 


"tInch=-Cube’’ Selenium Rectifiers 


Cut Initial Costs—Selenium rectifiers cost less than the sockets 


and tubes they eliminate. 


Cut Installation Costs—Only one part to handle—only two con- 
nections to make—and this miniature power plant is installed 


—ready to operate. 


Cut Chassis Costs—Use a smaller chassis. Selenium rectifiers 
can be mounted where a rectifier tube and socket won't fit. 


Cut Inspection Costs—With no multiple-pin socket, no filament 
circuit, the inspector has only two simple soldered jointsto check. 


Application Data 


Height | Width | Length Vorma! 
Model , ‘ ‘ MS 
(Inches) (!nches) (Inches) 
Volts 
SRSSGH! 1 1 15/16 117 
6RS5SGH2 1 1 11/16 117 


ELECTRONICS — May, 1949 


Max. 
RMS 
Volts 


130 


130 


Max. 


Inverse 
Pe 


Volts 


380 


380 


Max. Max Max 

a Peak RMS D-C 
P- Current Current Current 

{Ma) (Ma) (Ma) 

50 10C0 250 100 

60 750 200 80 

50 800 200 80 


60 650 163 65 








High-voltage selenium rectifiers can be used in 
place of rectifier tubes in many radio and 
electronic circuits. 

Model 6RS5GH1 is recommended for general use 
while the smaller model, 6RSSGH2, should be 
used when space is extremely limited. 

Each rectifier is composed of 5 one-inch-square 
selenuim rectifier cells specially assembled to 
give constant and uniform spring contact 
pressure on the cells regardless of temperature 
variations. Each unit is coated with a moisture 
resistant varnish to provide protection against 
humidity and condensation. These units have 
ample current capacity to safely withstand the 
inverse peak voltage obtained when rectifying 
110-125 volts, rms, while feeding a capacitor 
as required in many radio circuits. Ambient 
temperatures of 50C to 60C are readily with- 
stood. Tests have proved that these rectifiers 
will outlast the conventional type of rectifier 
tubes. The forward voltage drop through the 
rectifier is extremely low—approximately five 
volts at rated capacity. 

For complete details contact your local G-E 
representative, or write for a new free bulletin 
on Selenium Rectifiers. 


APPARATUS DEPARTMENT, GENERAL ELECTRIC 
COMPANY, SCHENECTADY 5, N. Y. 


GENERAL @@ ELECTRIC 
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WARD LEONARD 


RESISTORS 


to 

as 

many 
resistor 
problems 





because Ward Leonard has that 
many types of resistors in stock 


You can get immediate delivery on Ward Leonard 
Vitrohm wire-wound resistors—both adjustable and 
fixed—in watt ratings from 5 to 200 and resistance 
values from 1 to 150,000 ohms. 

Resistive element embedded in Ward Leonard's ex- 
clusive crazeless vitreous enamel, gives these resistors 
consistent accuracy and stability even under the most 
prolonged adverse operating conditions. 

Write for Resistor Catalog D130. Ward Leonard 
Electric Co., 31 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


BR ercle-E ryineereds Contos 


RESISTORS « RHEOSTATS + RELAYS « CONTROL DEVICES 





TUBES AT WORK (continued) 


side of the dipole from the un- 
wanted station. 

Amplitude of the second un- 
wanted signal is adjusted to equal 
that of the first unwanted signal by 
turning the rejector on its axis so 
that more or less signal is reflected. 
This results in cancelling out to 
zero the unwanted signal. The re- 
jector will even knock out a strong 
residual or leakage signal in an un- 
shielded receiver or lead-in. This 
is why the arrangement has been 
named the Infinite Rejection Beam. 


Results 


Just how close two cochannel sta- 
tions may be placed without inter- 
fe.ence between them on receivers 
using the I.R.B. is not known ex- 
actly, but the following results have 
been noted at Rye, N. Y., about 25 
miles from New York City. The 
two high-band stations at present 
operating in N.Y.C., WPIX and 
WJZ-TV, are easily dropped to zero 
on the back of the beam and held 
there. A sensitive receiver (search 
and identification type that goes 
down to a few microvolts) fails to 
reveal a trace of the stations men- 
tioned when tuned through the fre- 
quencies. A few degrees of orienta- 
tion and the signals begin to show, 
and facing the I.R.B. on N. Y. 
bring them in to full strength and 
gives fine pictures. 

WNBT, channel 4, from an an- 
tenna some 1,000 feet high can be 
dropped to zero but not held there 
consistently at this location due to 
cars, planes and trucks and swaying 
telephone and electrical wires. At 
50 miles, the powerful low-band sig- 
nals would probably handle as indi- 
cated above for WPIX and WJZ-TV. 
For receiving the previously un- 
wanted station, similar means to 
those now existing may be used, 
such as rotators or another antenna. 

On transmission with a 32-ele- 
ment beam, the I.R.B. will produce 
an absolute null at any desired 
angle as long as this is more than 
approximately 45 degrees from the 
front center line. This is not unlike 
the configuration of towers for pat- 
tern use on a-m broadcasting. Pos- 
sibilities exist for same-frequency 
relay use, but when used on a 
strong nearby transmitter the re- 
ceiver null becomes very sensitive 
to moving objects and acts like a 
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equipment developed, 


engineered, and manufactured by EDO 
for the U.S. Navy has made possible 
new precision and accuracy in under-water 
detection and foreshadows significant 
future commercial application. 
EDO ATION 


Precision Engineers and Manufacturers 


for 24 vears. 
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LORD 


mountings 
regulate 
the 
regulator 









The function of the Jack & Heintz 
Inverter is to convert the 27 volt DC 
output of the airplane’s power supply 
to 115 volt, 400 cycle AC power re- 
quired for various applications, including radar. 
Voltage control within close limits is essential. 
The electronic voltage regulator contains small 
vacuum tubes and these must be isolated from 
airplane vibration and shock due to rough land- 
ings and other causes. 

A Lord Vibration Control System solved the 
problem of vibration interference. The regulator 
is supported by two Multiplane Mountings and 
one Sandwich Mounting which effectively isolate 
and protect it from outside interference. 

Whether your product needs protection from 
outside interference for its best performance, or 
needs effective control of its own vibratory 
forces, Lord engineers can help you. 

See our bulletin in Sweet's 1949 File for Product 


Designers or write for Bulletin 900. It describes 


the complete line of Lord products and services. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Vibration Control Systems 






TUBES AT WORK continued) 


radar for cars and planes. How- 
ever, on certain mountain locations 
the I.R.B. may greatly assist relay 
and similar operations. 

In conclusion, it would seem that 
same-channel stations on the pres- 
ent low band may be placed as near 
as 100 miles and high-band stations 
much nearer, when the simple form 
of economical I. R. B. is available in 
quantity for receivers located in 
between. 


Nondestructive Testing 
Laboratory 


THE most complete laboratory of 
x-ray and other nondestructive test- 
ing apparatus in the world was in- 
troduced officially to the scientific 
world in March when the Naval 
Ordnance Laboratory held its first 
nondestructive testing symposium. 

Included in the lengthy array of 
X-ray apparatus at NOL is the 10,- 
000,000-vo't betatron, first mobile 
betatron manufactured; a mobile 
2,000,000-volt x-ray machine similar 
to those now in use in military and 
civilian plants for inspecting welds, 
castings and forgings; a 400,000- 
volt machine for similar work; a 
crane-mounted and a truck-mounted 
250,000-volt machine; a  160,000- 
volt fluoroscopic unit; a photofluor- 
ographic machine, using low-cost 
4 x 5 films instead of the costly and 
cumbersome 14 « 17 films; and ap- 
paratus for x-ray diffraction, with 
provision for directly recording 
x-ray intensities and for analysis of 
material with fluorescence effects of 
X-ray. 

The laboratory building contains 
eight x-ray rooms. One of these 
housing the 10-mev betatron and 
a 2-mev x-ray machine—has walls 
3 feet thick and is entered by a 
maze rather than a door, since the 
cost and time factors involved in 
opening and closing huge 3-foot- 
thick doors would be prohibitive. 

Purpose of the laboratory will be 
to set standards in nondestructive 
testing methods that will make 
them more effective in raising the 
quality of ordnance and other mili- 
tary equipment used by the Navy, 
and decrease the cost of nondestruc- 
tive testing for the benefit of Navy 
suppliers. 

Manufacturers have been asked 
by the laboratory to bring their 
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IN A RADIO SET 


Cod YOuGey ° 


Sylvania’s four tiny new 
tubes hold the answer 


The miniature radio set shown here is an 
example of what can be done through the use 
of Sylvania’s new subminiature tubes. 

These specially designed and engineered 
T-3 subminiatures are battery-type receiving 
tubes perfect for very small radios or 
amplifiers. Short tube leads provided in 
conventional pin arrangement permit these 
tubes to be plugged into appropriate sub- 
miniature sockets. They can be operated 
over a wide range of battery voltages. Low 
current requirements result in battery 
economy. 


Send for complete ratings and characteristics. 
Sylvania Electric Products Inc., Advertising 
Dept., R-1105, 500 Fifth Ave., New York 18, N.Y. 










Four new Syl- 
vania subminia- 
tures shown in 


| in ti - 

Type 176 Type 1&8 Type 1AC5 Type 1AD5 pee Hac dre 

(diode (converter) (output (RF pentode) a. ostaten Pod 
pentode) pentode) 


pencil. 














SYLVANIAV ELECTRIC 


RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 
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Television deflection coil made by the 
compound unit, of several 








Electric Coil Company of Chicago. This 


fitted about a common core, employs 3 specialized 


“SCOTCH” Flectrical Tapes in its construction 


Why it pays to use 3 different 


tapes in 


this coil 


The television deflection coil (shown above) needs 3 different tapes— 
each with different properties—to insure a correct job. 


No. 9 and No. 10 are cellulose acetate tapes used over the fine 
wire to insure complete freedom from electrolytic corrosion, 
No. 9 is used to give high dielectric at points of high potential. 
No. 10 is used for its flexibility and great strength, 


No. 3 is a paper backed tape use 


together and for electrical insulat 





QUICK FACTS ABOUT THESE 3 

“SCOTCH” ELECTRICAL TAPES 
No. 3—Treated paper backing will ab 
sorb varnish, bake dry wit t dete- 
rating. Will not bec brittle under 
N I—A I c ack is 
N \ ¢ king gives 
t as N 9, plus 

iar Made in U.S.A. by 


d to hold the component parts 


on 


No matter what your special- 
ized electrical construction or 
repair problem may be, there’s 
a “SCOTCH” Electrical Tape 
for the job—more than 30 tapes 
to choose from. 

Write Dept. ES-5 today about 
the job you believe could be done 
faster and better. We think we 
can name the “SCOTCH” 
Electrical Tape that will do it. 
A sample roll free, to try out. 


Minnesota Mininc & Mic. c0., s:. route, inn. 


General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y 
In Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 
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Two-million volt t x-ray t 





3 


and 10-million volt mobile betatron in- 
stalled at Naval Ordnance Laboratory at 
White Oak, Maryland 


special problems to NOL. Through 
improvement in manufacturing 
processes, guided by x-ray, NOL 
hopes to save industry thousands 
of dollars in production costs. 

Fine-focus medium-voltage equip- 
ment is available in the form of a 
conventional rotating anode type of 
apparatus and in the form of a 
German constant-potential, trans- 
mitted-beam, magnetic-focusing 
150-kv apparatus. In conjunction 
with these two equipments a photo- 
roentgen camera is available. For 
ballistic, fragmentation, and ex- 
plosive studies, a Micronex flash 
discharge unit is set up in the 
fourth room. This machine is ca- 
pable of being transported to the 
explosive area. 

Frequently, it is necessary to in- 
spect hazardous ordnance in the ex- 
plosive areas. For lighter compo- 
nents, an industrial unit altered to 
permit road travel is available. For 
the inspection of heavier items, for 
instance, fuzes in large projectiles, 
radium units are used. 

The Laboratory is interested in 
the development of many plastic 
items in connection with ordnance 
whose fabrication is assisted by 
very soft x-ray examination. 

The x-ray equipment acquired, 
and yet to be acquired, by the labo- 
ratory will have a value of close to 
$300,000, and will weigh approxi- 
mately 30 tons, according to engi- 
neers of the General Electric Co 
and its affiliate General Electric 
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nAIN completely new 


| SCALE unmatched readability 
| SHIELDING | far beyond prior concepts | 
modern as tomorrow 

| ACCURACY | within 12 of 1% 











Meee veHeHeHereees! 


As to Shielding, one user writes: ‘Making frequent volt- 
age measurements with your Model 901, in the heavy mag- 
netic field near a 15,000 ampere bus, the meter consistently 
checks well within the guaranteed accuracy.” 

Available in D-C, Model 901; and A-C, Model 904, sin- 


gle and multiple ranges of wide coverage. Ask your local 


Weston representative for the facts, or write... WESTON Gg Seuweenld 
Electrical Instrument Corporation, 617 Frelinghuysen Ave- WS 


nue, Newark 5. New Jersey. 


Albany - Atlanta -Boston Buffalo + Charlotte «Chicago + Cincinnati + Cleveland» Dallas » Denver « Detroit Houston + Jacksonville * Knoxville * Little Rock » Los Angeles » Meriden * Minneapolis » Newark 
New Orleans +New York Orlando - Philadelphia «Phoenix «Pittsburgh «Rochester *San Francisco +Seattie+St. Louis» Syracuse «Tuisa+in Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 


ELECTRONICS — May, 1949 157 








158 















Don't buy any oscillograph 


unless it offers... 





onstantaneous 


recordings from DC to 100 CPS 


Either AC or DC signals can be measured. 
Whenever desired, recordings may be 
stopped for notations on 


chart-paper. 


ink on paper recordings 
by Brush Oscillographs make their 


use almost unlimited. 





recordings of voltages, 
pressures, strains, 
vibrations and countless other 


phenomena. 





Brush measuring de- 
vices before you buy.. 
they offer more for your 
money. Why not have 
Ce 
call? At no obligation, 
of course. Just call or 


write—today—you'll 


find it worth a few 


seconds’ time! 


THE 


Drubhy 


DEVELOPMENT COMPANY 

3405 Perkins Ave. * Cleveland 14, Ohio, U.S. A. 
MAGNETIC RECORDING DIV. » ACOUSTIC PROD. DIVISION 
INDUSTRIAL INSTRUMENTS DIVISION - CRYSTAL DIVISION 


Canadian Representatives 
A. C. Wickman (Canada) Limited, P. 0. Box $, Station WN, Toronte 14 








TUBES AT WORK (continued) 


X-Ray Corp., which supplied the 
majority of the x-ray apparatus. 


Betatron Data 


Design of the 10-million volt 
betatron itself centered around the 
size of the vacuum tube and the fre- 
quency with which x-ray pulses 
were to be produced. For example 
a large vacuum tube surrounded by 
a large magnet operating at 60 
cycles could undoubtedly be built to 
produce the same x-ray intensity as 
the present machine which oper- 
ates at 1,920 cycles per second. It 
was soon found that the upper limit 
of frequency was set by the losses 
produced in the magnetic circuit. 
By the use of forced oil cooling and 
a combination of a-c and d-c mag- 
netization, the 1,920-cycle (32 times 
60) operation was arrived at. 

Two thousand pounds of a very 
special alloy steel containing 42 per- 
cent nickel were used for the mag- 
netic circuit. The laminations are 
only four thousandths of an inch 
thick. The machine is housed in a 
steel tank and transformer oil is 
circulated through the magnet for 
cooling and passed through a water- 
cooled heat exchanger. The vacuum 
tube contains a well-focused elec- 
tron gun for introduction of the 
electrons into the vacuum, a con- 
ducting coating on the inside of the 
glass wall to collect stray electrons 
and a platinum target accurately 
located within the envelope on a 
tungsten stem mounted on the glass 
wall. 

The 10-million volt betatron de- 
livers between 50 and 100 roentgens 
per minute at 1 meter from the 
target. Ata target film distance of 
6 feet a radiograph with a density 
of 2 on type A film can be taken in 
11 minutes through 9 inches of 
steel. Unlike other betatrons the 
operation is relatively quiet, the 
1,920-cycle pitch being of low in- 
tensity and easy to listen to. 

The 10-million volt betatron has 
proved itself a very useful tool for 
industrial radiography of objects of 
such dimensions that they cannot be 
handled with one or two-million volt 
equipment and also for many ob- 
jects of steel, aluminum, magnes- 
ium or any other materials which 
are very irregular in shape and wall 
thickness where a radiograph of 
great latitude and clarity of detail 
is desired. 
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An EASY and ACCURATE Way to 


Measure Audio Frequency Voltages 








1 ee 12” 
+ DECIBELS ae 


8A amty 
sa \ABoRrtone, % 





Ballantine Model 300 

SENSITIVE 
ELECTRONIC 
VOLTMETER 


Featuring ® Logarithmic 
Voltage Scale and 
Uniform Decibel Scale 


@ Designed for the measurement of AC Voltages from .001 Volt to 
100 Volts over a frequency range of 10 to 150.000 eveles. @ Accuracy 
of readings is at any point on the scale. @ Very stable calibra- 
tion unaffected by changes in line voltage. tubes or circuit constants. 
only ONE seale to 
read. @ Output jack and output control provided so that Voltmeter 
(70 DB) high-fidelity amplifier. @ \cces- 
sories available to extend readings up to 10.000 Volts and down to 10 
microvolts. @ Precision Shunt Resistors convert Model 300 Voltmeter 


@ Range switching in decade steps easy to use 


ean be used as a high-gain 


to very sensitive direct-reading milliammeter. @ Write for complete data. 


BALLANTINE @ 


PRICE . 6.3. ss Gee 





In addition to the Model 300 Voltmeter, Bal- 
lantine Laboratories also manufacture Battery 
Operated Electronic Voltmeters, R. F. Electronic 
Voltmeters, Peak to Peak Electronic Voltmeters, 


LABORATORIES, ive. 


BOONTON N.J.- U.S.A. 


and the following accessories—Decade Ampli- 
fiers, Multipliers, Precision Shunt Resistors, etc. 





THE ELECTRON ART 
(continued from p 128) 
iable in trace speed and supply the 
time base for the visual iadicator. 
3) Provides wide-band 
delay so that the 


signal 
synchronized 
start-stop sweep circuit may be act- 
uated a fraction of a microsecond 
before the pulse patterns appear. 

(4) Provides a switching circuit 
which is positively synchronized 
with the impulse generator and 
sweep circuit. Thus switching syn- 
chronization and adjustment is un- 
necessary. 


Operation of Circuit 


The accompanying block diagram 
illustrates the basic circuit per- 
formance. The impulse generator 
is sO arranged that the standard 
network and the network under test 
can be discharged simultaneously 
through the contacts of a reed-type 
mercury-wetted relay — operated 
from a 240-cps sine-wave source 
giving 480 closures per second. 
When the contacts are open, the net- 
works are charged through a resist- 
ance to a potential of approximately 

50 volts. When the contacts close, 
the two networks discharge and a 
rising voltage is simultaneously ap- 
plied to the inverter. From this 
impulse generator the transient 
characteristics of the networks are 
derived. 

The four amplifier stages com- 
prise a switching circuit that serves 
to commutate signals characteristic 
of the networks under test, so that 
first one signal and then the other is 
impressed on the screen of the cro, 
at a sufficiently high rate of switch- 
ing that both characteristics seem 






































Block diagram of tester 
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A MAGNET WIRE 





in temperature over an ambient 40° C! 


OW CAN MAGNET WIRE, even Silotex*, with- 
| i stand continuous operation at extreme 


hiat = Even at operating temperatures around 
nigh temperatures: 


180° C, here’s what Silotex offers: Greater life 


The answer is in war-developed silicones, 
now brought to the magnet wire field by 
Anaconda in amazing glass insulated Silotex— 


expectancy, greater over-load protection, im- 
munity to ambient temperature, greater mois- 
ture resistance, reduction in fire hazard. For 











bonded with silicone varnish. Such insulation 
qualifies for the new A.I.E.E. high-tempera- 
ture rating of “Class H”...180°...a140° rise 


ie 


complete information on the properties of 
Silotex, write to Anaconda Wire and Cable 
Company, 20 N. Wacker Drive, Chicago 6, III. 


anaae 


LOTEX 22% 


161 


SILICONE BONDED 


ELECTRON:CS — May, 1949 











TO MEET UNUSUAL 
SPECIFICATIONS 


The manufacture of “tailor-made”, one- 
of-a-kind transformers, and small runs of 
custom-made specialty units, are important 
features of NYT service. A staff of engi- 
neering and production experts will trans- 
late your most exacting specifications into 
the components you require. 





Above: Special DC power 
supply umt, input 115 volts 
60 cycles—out put 2500 volts 
filtered DC at 5 MA. 


e 

Right: A high quality 
speaker line auto trans- 
former, used in multiple 
speaker installations to ad- 
just volume and impedance 
for each individual speaker. 





Left: A three 
phase high volt- 
age plate trans- 
former, weighing 
over 300 pounds. 
Rectifier output 
is 11 KVA DC 
(7000 volts at 
1.5 amps). 





The transformers illustrated show meet them! Special facilities also 
only three of the many which have 
been dev eloped or manufactured by 
New York Transformer Company 
for special applications in radio, 


include the manufacture of hermet- 
ically sealed units to meet current 


JAN T-27 and other government 


television and electronics. No matter 
how unusual your specifications, 
NYT will build transformers to 


specifications; and specially treated, 
lightweight, uncased units for air- 
borne equipment. 


THE ELECTRON ART (continued 


to appear simultaneously. 

The sweep circuit merely pro- 
vides the time scale for the plot that 
appears on the cro screen. 


Switching Action 


The clipper amplifiers receive 
240-cycle input voltages from the 
oscillator, one 180 degrees out of 
phase with the other, and convert 
these into square waves 180 degrees 
out of phase. These square waves 
are locked with the frequency of 
relay contact closures since both are 
driven from the same oscillator. 
However, the contacts make two 
closures per square wave cycle and 
are approximately 90 degrees out 
of phase with the leading edge of 
each square wave. 

The spiked pulse signals gener- 
ated in the impulse generator by the 
networks under test are applied 
through gain controls to the control 
grids of the gated amplifier tubes, 
while the square-wave voltages of 
the clipper amplifiers are applied 
to the screen-grids of these tubes. 
With 125-volt square-wave ampli- 
tudes with respect to ground and a 
100-volt positive d-c bias on the 
screen grids, the screen voltages 
alternate between +225 and —25 
volts with reference to ground. The 
gated amplifier tubes are normally 
cathode-biased so that with no sig- 
nal on the control grids and +225 
volts on the screens only a small 
amount of plate current flows and 
very little screen current. When 
the signal pulses appear simultane- 
ously on the respective contro! 
grids, the screen of one tube will be 
+225 volts and the other —25 volts 
hence one tube will conduct and the 
other will be blocked. Due to the 
phase relationship of the screen 
voltage (180 degrees out of phase), 
the signal voltages are interlaced 
in the common plate circuit as first 
one signal is amplified and then the 
other. Thus, each signal appears 
at the rate of 240 pulses per second 








on the screen. 

Let us know about your specifications and The 

development problems. NYT experts and 
engineers are at your service. 


NEW YORK 


start-stop sweep circuit is 
initiated at the same time that the 
signal pulses are generated. Since 
it requires approximately 0.2 micro- 
second to produce the linear sweep 
voltage, a wide-band delay network 
is inserted in the common plate cir- 
cuit of the gated amplifier tubes 
to provide 0.5 microsecond delay so 


TRANSFORMER CO., INC. 


ALPHA, NEW JERSEY 
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INSUROK 
By 
RICHARDSON 





OE 2 EO 


% 

oP A RECORD OF SER VICE—tThe Richardson 
<< Company is proud of the contribution Laminated and 
<x Molded INSUROK have made to industrial progress. 
av) INSUROK has become a symbol of quality wherever 
plastics are used, and Richardson laboratory, engi- 
neering and production skills have written important 
chapters in the development of many products, both 

for military and peace-time use. 

We mention past accomplishments only because 
they may help vou understand that Richardson can 
offer experienced help in every phase of the planning 
and production of plasties parts. 

Why not send us specifications today ... and learn 
how Richardson experience and facilities can work 


for you? 


The RICHARDSON COMPANY 


GENERAL OFFICES LOCKLAND. OHIO FOUNDED IN 1858 


Sales Headquorters: MELROSE PARK, ILLINOIS 


CLEVELAND ° DETROIT - INDIANAPOLIS - MILWAUKEE - NEW BRUNSWICK (NWN. 3.) - NEW YORK - PHILADELPHIA - ROCHESTER . st Louis 
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“WP fe aage —ay 
YOURS for the 
asking! 


Write today for your copy of this new "Quick 
Guide to Relay Selection’! 


In it you will find condensed and simplified 
data covering the most widely used 
Struthers-Dunn relays and timers listed 


logically according to function. 


The whole idea has been to make 
it easy for you to select exactly 

p% the right relays for your 

applications. 


ASK FOR CATALOG G. 


STRUTHERS-DUNN 


STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 


ATLANTA @ BALTIMORE @ BOSTON e BUFFALO @ CHARLOTTE @ CHICAGO e@ CINCINNATI 

CLEVELAND @ DALLAS @ DENVER @ DETROIT e INDIANAPOLIS @ KANSAS CITY @ LOS ANGELES 

MINNEAPOLIS e MONTREAL @ NEW ORLEANS @ NEW YORK e@ PHILADELPHIA @ PITTSBURGH 
ST. LOUIS e SAN FRANCISCO e@ SEATTLE @ SYRACUSE e TORONTO 


RELAY SELECTION! 


J 


THE ELECTRON ART continued) 


that complete pulse patterns 
shown. 


are 


For most conditions of operation, 
the intensity control on the cro is 
set so that there is no visible spot 
on the screen, and intensity voltage 
is provided by a 6AC7 in the in- 
tensifier stage only 
sweep interval. 


during the 


Interferometer for 
Microwaves 


DEVELOPMENT of a modified Michel- 
son type interferometer for use in 
the microwave region was described 
by Bela A. Lengyel of Naval Re- 
search Laboratory at the 1949 IRE 
National Convention in New York 
City. The basic feature of the in- 
strument is that it compares phase 
and amplitude of an approximately 
plane wave with that of a reference 
signal. 
Principal 
precision 


applications include 
wavelength measure- 
ments, the measurement of dielec- 
tric constant and attenuation in di- 
electric materials available in the 
form of uniform sheets and the 
study of phase delay and reflections 
in the parallel-plate or metal-loaded 
media. 

As shown in Fig. 1, the half- 
silvered mirror of the optical in- 
strument is replaced by a plastic 
sheet O on which conducting dots 
have been sprayed. A part of the 
incident radiation is transmitted 
through O into horn H:. It is then 
united with a signal from the trans- 
mitter led through a waveguide and 
a variable attenuator. The signals 
are fed into opposite branches of a 
magic tee, one of the remaining 
arms being connected to the de- 
tector, the other to a matched load. 

The silvered brass plate M serv- 
ing as the movable mirror is 
mounted on a lathe bed and is con- 
strained to move in the direction of 
its normal. Its displacement is 
measured with a micrometer or a 
dial indicator gage mounted on the 
lathe bed. 


Wavelength Measurements 


The simplest and most useful ap- 
plication of the interferometer is to 
the measurement of wavelengths in 
the 3-cm band and shorter. As re- 
flector M is moved, maxima and 
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AGNETOSTRICTION 


Once a laboratory curiosity...now serving science 


in surprising ways...with the help of 


Line Hertzian waves, Roentgen rays. 
and radioactivity ... magnetostriction 


was once just a physicist’s plaything. 


Early experimenters noted with in- 
terest the unusual behavior of magnet- 
ized ferromagnetic materials . . . the 
“spontaneous” dimensional changes: 
and inversely. the permeability change* 


when dimensions were forcibly altered. 


But as magnetostriction developed 
from laboratory demonstration to prac- 
tical application. it was discos ered that 
few materials offered sufficiently high 
magnetostrictive response. When the 
essentials of economy. workability. and 
availability were considered. the num- 
ber of suitable materials was still more 
limited. 


Both research and practice have now 
established Nickel as a satisfactory so- 
lution to this problem. Nickels mag- 


netostrictive contraction of appronri- 


mately thirty parts per million is ex- 
ceeded only by a few costly special 
alloys. 


Nickel offers. in addition, excellent 
corrosion resistance, food resistance to 
the destructive effects of extreme tem- 
peratures, plus strength and hardness 
equal or superior to that of low-carbon 
steel. For special applications, even 
greater hardness can be obtained in 
“Z* Nickel (Type B) through heat 
treatment. with only a small loss in 


mechano-magnetic characteristics. 


If vou are interested in macneto- 
strietive oscillators ... either for man- 
ufacture or application . . . Ineo's 
Technical Service Department will 
gladly put at your disposal data aceu- 
mulated from both research and prae- 


tice, 


For vour reference files. write for: 
7 Vagnetostriction . and “66 Practical 
Ideas for Metal Problems in Electrical 
Products.” 


A FEW OF MANY APPLICATIONS FOR MAGNETOSTRICTIVE EQUIPMENT 


@ “Sonar” and related devices for detecting submarines and ships. 


@ The ‘‘Fathometer”, for determining depth of 
waters; locating schools of fish. 


@ Electrical filters, such as band pass filters for radio receiving sets. 


®@ Homogenization and sterilization of milk. 


® Acceleration of chemical reactions and cavitation effects. 
@ Strain gages. 

®@ Vibration and engine detonation. 
@ Phonograph pick-ups. 

@ Frequency control of oscillators operating below 100 Kc. 
@ Dust and smoke precipitation. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 
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tacturing 





strictive 
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Phonograph Pick-Up: The magn 


tretel bet 
wi ‘ ed betwe 


hors magnet. Variations in torsion 


NICKEL 2%, ALLOYS 


MONEL® + “K’*MONEL + = “R”* MONEL 
“KR'* MONEL + «6(“S”* MONEL +  INCOMEL* 
WICKEL =o = “LICKEL =e) “7""* MICHEL 
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eer is a complete 12-channel portable 
laboratory for precision strain determination from static 
strain to a frequency of 5000 cycles per second, using 
resistance gages that are attached by cement to the 
points of strain. 

In the field or in the laboratory...on a high-speed 
locomotive or in the air... HATHAWAY strain record- 
ing equipment is ideal for the recording of STATIC 
AND DYNAMIC STRAIN in structural members and 


machines in operation. 


Complete with all necessary balancing controls and 
monitoring instruments, precision calibrating device, 
power supply equipment and oscillator, and type 


$8-B Oscillograph. 


TYPE MRC-15 12-element Strain Gage Control 
Unit Fully described in Technical Bulletin SP 195G 
Type S8-B 12- to 48-element Oscillograph 
Fully described in Technical Bulletin SP 165G 





a 


INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET « DENVER 10, COLORADO 
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THE ELECTRON ART (continued) 





FIXED MIRROR (PLASTIC MOVABLE MIRROR M 
SHEET WITH SPRAYED SILVEREO BRASS 
CONDUCTING DOTS) PLATE 30 CM SQUARE) 
MAGIC 
TEE p—{or rector] 
f) || HORN / SCREW 
MATCHED?) AA 42 = 4 ORIVE 
LOAD Bic b ne 






Oe cz ‘ 
~< ‘ 
< PALE, 
> 
_— a2 3) 
4 
a --- 5OCM - of i. 

't; } 
poe ee Lal 
ABSORBING ]  DIdu 

| SCREENS _| INDICATOR 
——— GAGE 











FIG. 1—Block diagram of modified Michel- 
son interferometer for microwave measure- 
ments 


minima alternate in the detector, 
the distance of adjacent minima 
corresponding to a reflector dis 
placecent of % 2. An accuracy in 
the determination of % of 0.0001 em 
can be achieved easily in the 3-cm 
band. 


Dielectric Constant Measurements 


The interferometer is well suited 
to the rapid determination of the 
dielectric constant (specific induc- 
tive capacity) of materials available 
in large, reasonably uniform sheets 
that are only moderately reflecting 
and absorbing. 

The amplitudes in the’ two 
branches of the interferometer are 
first equalized by adjustment of the 
attenuator for the highest standing 
wave ratio, then the position of M 
for a minimum signal in the re- 
ceiver is obtained. Next the dielec- 
tric sheet is introduced at D, and 
the displacement of M (toward O) 
required to restore a minimum is 
noted. This displacement is a meas- 
ure of the phase delay caused by the 
introduction of the dielectric sheet 
in the path of the rays, and can be 
used for computation of the dielec- 
tric constant k. As in optics, it is 
advantageous to use n mn. bet 
the shift of the minimum position 
be A 2. This means a shortening 
of the path by A. When the multi- 
ple reflections within the sample are 
neglected, the change in path length 
caused by the introduction § at 
normal incidence of a sheet of thick- 
ness d and index of refraction n is 

n —1) d, hence n 1+Ad. 

When n> 1.5, the multiple reflec- 
tions between the two faces of the 
sheet are no longer inconsequential 
and the value of » will be in error 
unless the sheet happens to have a 
thickness which is an integral mul- 
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CUT YOUR, 
DISC 
DOLLAR 


SOUNDCRAFT discs are made in 25 types and 
sizes. You don't wear your Sunday go-to-meet- 
ing clothes to work in the garden. Why use 
unnecessarily expensive disc grades for every- 
thing? 


Unlike some brands, Soundcraft discs are 
all coated with the same high-fidelity lacquer. 
The grading differences are based on the near- 
ness to microscopic physical perfection, 


Three grades in five sizes plus single or 
double face, and oversize masters, are tailored 
to, every budget. 

STANDARD NET PRICES TO RADIO 
STATIONS AND RECORDING STUDIOS 
(/a Stancard Packages) 









( THESE aRe 
STRICTLY 


THE ‘BROADCASTER’ S-conG uair® 


SUPER FANCY 
A MASTER selection in instan ge 


taneous sizes for vitally impor 
tant recordings. 


10° Double Face $ .84 
12” ns 1.32 
16” > a 2.37 
10° Single Face 54 
12 ii. 90 
16” - . ‘ 1.65 








THE ‘PLAYBACK’ 


A standard broadcasting- 
Quality. blank record for 
all professional uses in ra- 
dio stations, recording and 
motion picture studios. 


A- DAY KIND THE NETS 


(THESE ARE THE WORK) 
\LIKE. EQUAL TO THE | 


10° Double Face ..$ .69 
3 pi 1.14 
16” : c 2.07 
10” Single Face 48 
12 “ 84 
16° = ' 1.44 











THESE ARE Such) 


A BARGAIN / 


THE ‘AUDITION’ a oneren 


TALK 
A selection from the runs of LD 
BROADCASTERS” and = 
PLAYBACKS" having mi- . 





nor physical defects outside 7 
of the recording areas. - 
6',” Double Face $ .27 

re - : 42 

10” ve sa 60 
127 ceweee 093 

16 ™ 1.59 








Standard Soundcraft economy packages of only 
20 discs permit stocking wide variety of grodes 
and sizes while simultaneously holding inven- 
tory volue down 









ELECTRONIC _ELECTRONICS CO. 


301 
25k foremost ro- 


e~ a, dio parts 
wie FE distributors in princi- 
i L pal cities and towns 
deliver Soundcraft 
idiscs from local stocks. 











REEVES 


10 EAST 52nd STREET + 


NEW YORK 22, N.Y 
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REDUCING EXTRANEOUS NOISE | 
IN RECORDING 


By A. C. Travis, Jr.* 


Discussing dise recording with experts 


in broadcasting and sound studios off and 
for 
the point of trying to generalize the record 


on ten years brings one inevitably to 


ing engineer's problem. Inadequate a- 


making statistics out of memory may be. 
so overwhelming is the 
that 
springs to mind 


fidelity 


impression of una 


nimity a simple summary promptly 


Regardless of what high 
recording 


ambitions may haunt the 


a 
engineer, his soul-searing fear is simply 
that of making a sub-standard recording 
of irreplaceable material 

The commonest single cause of sub 


broadeasting-standard dise recordings is 








extraneous nose “oO complex are the rea 
sons and cures for this destroyer of other- 
wise good broadcasting material that they 
transcend the possible scope of a short 
article To oversimplify however, it is 


noteworthy that recorded extraneous noises 








behave somewhat like breakfast foods 
They may hiss. swish, crackle, or pop 
Since even these few categories of noise 
cover a lot of Puffed Rice space require 
ments h »a limited diser 
of “hiss”. 

The blame for excessive hiss level in 


generally shared by the 
the 


mek passing reaches champion 
often. he 


disc recordings Is 
blank reeord 
this point 


and sapphire stvlus. At 


weve! 


ship prepert ons Most 
neither suspect is ever definitely exoner 


ated The trouble simply disappears by 
itself. The history of recording dise manu 
facture. of course. allows little doubt of the 
fact that with some brands “grey cutting” 
dises crop up unpredictably from time to 
time It is alse an admitted fact that 
sapphire <tvli may varv so greatly as to 
make up to 12 db difference in surface 
noise le Such variation, while uninten 
tional, usually occurs where low prices 
dictate loos nierescopir olerances n 
sapphires 

Some oof the more tricky causes of 
“hiss” include cutting cold discs fresh 
from the delivery truck, allowing smog 


rhorn soot & dirt) to settle in the 





grooves, and misalignment of the cutting 


stylus. Nitrate-coated dises (so-called “ace- 
tates”) seldom cut quietly unless the alu- 
minum bases are at a temperature between 
7 and 90 Fine or coarse airborne dirt 
moisture, or damp dust can spoil the pol 
ishing action of the best stvlus. Stvlus mis 
alignments to be avoided include more than 
a degree or two off vertical and twist of 
the shank in installing. the stvlus in’ the 
cutting head 

Today. excep r casional tricky re 
cording problems, the most nervous engi 
neer an fortunately forget his worries 


With the new. constantly improved Reeve- 


Sounderaft dises 


and Sounderaft styli com 
keep extraneous noise 55 to 65 


|. it’s mighty hard to 


bining 


db below peak signa 


muff a recording Soundcraft products 
have ndeed established disc recording 
anew on a standardized predictable basis 


(Advertisement) 


*Vice Pres.. Reeves Soundcrait Corp 








THE FORMULA: 


PROPERLY COMPOUNDED RECORDING LACQUER 


FOREIGN MATTER IN LACQUER 
MICROSCOPIC DUST IN DRYING 
AIR 


MINUS 


EQUALS NEW IMPROVED QUIETNESS 
IN CUTTING 


THE ANALYSIS: 











But also batteries of 
high pressure stone 
filters to remove 
microscopic matter 


small as 0000012 


big -piece-removing 







Not just the usual | 


poper filter press 





y { $ rd 4 
Soundorofte Sc\ENTIFIC 
MANUFACTURING ACCOUNTS 
FOR 


Soundcraft discs 
ATTAINING LEADERSHIP 


IW ONIN TWO YEARS - 


TIED TO A DECADE -OLD 
PATENTED PROCESS. EVERY 
DISC DOLLAR GOES INTO 
CONTINUOS IMPROVEMENT 
Disc A BETTER AECORG: 
LING MEDIUM. 








a ale 


10 EAST 52nd STREET NEW YORK 22, N.¥ 
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@ If your requirements are for extra fine-pitch gears and 
pinions with precision tolerances, send us your prints 


for quotation. Beaver Gear engineers are trained to assist 
you in the design and application of this type gear. 
MEMBER OF Our workmen are specialists in manufacturing small 
ce 


vv 


and medium size, fine and extra fine-pitch gears to your 


most exacting specifications. 
= 


eae SEND FOR BULLETIN 










- .01 OHM TO 1.0 MEGOHM _ — 
HIGH OR LOW WATTAGE 
HERMETIC SEALED TYPES 





ALL TYPES OF MOUNTING 7 


INRESCO Resistors are a product of high- When planning a new circuit design, inves- 
speed winding techniques that introduce a_ tigate the advantage of INRESCO resistors 
new measure of economy in precision wire for economy, dependability and perma- 
wound resistors. nently fixed characteristics 








For complete 
They are available for IMMEDIATE DE- tis. call ov write today for your copy of 
LIVERY, in diversified types that meet Me SEESEo Tore: 

practically every circuit requirement of Manufacturers ond designers of wire 
load, ohmic value, size, shape, and operat- 


wound resistors —exclusively. Estimates on 
ing condition 


custom built resistors furnished. 








@& INSTRUMENT RESISTORS COMPANY 


1036 COMMERCE AVENUE, UNION, NEW JERSEY 





168 


THE ELECTRON ART (continued 


tiple of the quarter wavelength in 
the sheet. 


Highly Reflecting Materials 


When the material to be meas- 
ured is highly reflecting it is prac- 
tical to employ the interferometer 
as the free space analog of the von 
Hippel shorted-line instrument. The 
dielectric sheet is then placed at D.. 
Again the shift of the position for 
minimum is observed. In this man- 
ner it is possible to calculate the 
distance of the first minimum of 
the electric field from the face of 
the dielectric sheet. Von Hippel’s 
method requires this distance z, 
and m, the amplitude standing wave 
ratio, for the calculation of the 
complex propagation constant in 
the sheet. On the interferometer 
m is determined by moving the 
sample sheet and the metal mirror 
and keeping the detector fixed. 

While a power standing wave 
ratio of 10° is easily obtained in an 
empty guide or coaxial line, such is 
not the case for the interferometer. 
This fact limits the application of 
von Hippel’s general method to the 
case of highly absorbent sheets. 

Finally, the interferometer is a 
useful instrument for measure- 
ments of parallel plate media of 
nominal dielectric constant less 
than one, and of loaded or synthetic 
dielectric materials intended for mi- 
crowave lenses. These media can- 
not be placed in a guide; all meas- 
urements must be performed in free 
space. 


Limitations of Instrument 


The limitations of the microwave 
interferometer are inherent in the 
transmitting and receiving anten- 
nas, which are not reflectionless and 
which do not vroduce a narrow 
beam such as is commonly available 
in optics. Diffraction and scatter- 
ing become the factors that limit 
the performance of the instrument. 
Another limiting factor is the pres- 
ence of unwanted reflections. 


Omnidirectional Aircraft 
Antenna 

THE DEVELOPMENT of a _ practical 
aircraft antenna to receive omni- 
range signals is of particular inte- 
rest to the commercial airlines and 
the Air Force. Many CAA omni- 
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DESIGNED FOR PERFORMANCE 








MPROVED 2KVA 


THE, STABILINE AUTOMATIC 
VOLTAGE REGULATOR 














This new, improved STABILINE Automatic 
Voltage Regulator Type EM4102 is smaller, 
lighter and provides performance characteristics 
not found in previous designs. Its response speed 
is faster, too—only 3 seconds are required to cor- 
rect for the wide line voltage excursion of 95 to 


135 volts. 


Into the compact assembly of the STABILINE 
Type EM4102 is packed all the features you find 
in every SEABILINE Electromechanical Voltage 
Regulator: zero waveform distortion; high effi- 
ciency; adjustable output voltage over a wide 
range; complete insensitivity to magnitude and 
power factor of load. It has no effect on system 
power factor—requires no critical adjustments. 
New design in this unit affords greater accessi- 
bility for servicing and maintenance. It’s available 
as a cabinet or standard 19” rack panel model. 
The cabinet model is easily converted to rack 


mounting if desired. 
FOR FURTHER DETAILS 


WRITE 4059 MEADOW STREET 
BRISTOL, CONNECTICUT 


ee eee 





The new 2KVA STABILINE Type EM4102; available as a cabinet 
or as a ready-to-install rack model. Cabinet type is easily 
converted for rack mounting. 
RATING 
Input Voltage Range: 95 to 135 volts. 
Output Voltage Range: Adjustable between 110 & 120 volts. 
Output Current: 20.0 amperes. 
Output KVA: 0 to 2 KVA. 
Input Frequency Range: 50 60 cycles. 
Waveform Distortion: Zero (0.0°7 ) 
Recovery Time: 3 seconds for line voltage excursions of 95 
to 135 volts, or 0.075 seconds: volt 
Power Factor Range: Complete insensitivity to the power 
factor of the load. 


The unit is housed in a black, wrinkle-finished cabinet 
measuring 20-9/16" x 10-3 4” x 9-3/4”. Located in the 
front panel are an easy-to-read 4” voltmeter, a handy 
On-Off” switch. screwdriver adjustments for output 


voltage and for sensitivity control, and a quick-reference 
pilot light. 


tue SUPERIOR ELECTRIC 


COMNECTICUT 





POWERSTAT VARIABLE TRANSFORMERS @ VOLTBOX A-C POWER SUPPLIES @ STABILINE VOLTAGE REGULATORS 
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$5.07 saved a contract 
eceand a man’s business 


(a 





Special switches were needed to complete an electrical instrument contract. 
Late delivery of finished items would kill chances of future orders and lay off men. 
Switches were 1100 miles away, but Air Express delivered the 15-lb. package 
at 3 a.M.— 8 hours after pick- up. Cost, only $5.07. Air Express now used 
regularly. Keeps down inventory, improves customer service by early delivery. 





Low as $5.07 was, remember Air Ex- 
press rate included door-to-door service, 
receipt for shipment and more protec- 
tion. It’s the world’s fastest shipping ser- 
vice that every business uses with profit. 


World's finest Scheduled Airline fleet 


carries Air Express. 24-hour service — 
speeds up to 5 miles a minute. Direct to 
over 1000 airport cities; air-rail for 
22,000 off-airline offices. 


FACTS on low Air Express rates: 
——— 
7-lb. carton of hearing aids goes 900 miles for $4.70. 
12 lbs. of table delicacies goes 600 miles for $2.53. 
(Same day delivery in both cases if you ship early.) 


Only Air Express gives you all these advantages: Special pick-up and 
delivery at no extra cost. You get a receipt for every shipment and delivery is 


proved by signature of consignee. One-carrier responsibility. 


Assured 


rotection, too—valuation coverage up to $50 without extra charge. 
Practically no limitation on size or ee For fast shipping action, 


phone Air Express Division, 
‘Air Express delivery” on orders. 





Railway 









¢xpress Agency. And specify 


ZSS 


GETS THERE FIRST 


Rates include special pick-up and delivery 
door to door in principal towns and cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


scHepuLED AIRLINES of THE u.s. 
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directional range stations have been 
in operation for some time through- 
out the country but little use has 
been made of them mainly for 
lack of airborne equipment. The 
antenna problem has proven difficult 
on account of the omnidirectional 
pattern required, coupled with the 
requirement for horizontal polariza- 
tion, broad-band coverage, and low 
drag. 

Conventional antenna’ designs 
have not proven satisfactory for the 
purpose, and it has been evident 
that a fundamentally new type of 
structure has been required. The 
objectives have now been attained 
through the development and appli- 
cation of a unique Notch feed prin- 
ciple for a folded dipole bent into 
a U shape. This new Collins 37-J 
omnidirectional aircraft antenna 
was described by J. P. Shanklin of 
Collins Radio Co. at the 1949 IRE 
National Convention as a_ nearly 
optional device that now makes i 
possible to proceed with the prac- 
tical operation of omnirange sys- 
tems. 

The Notch-type feed system 
makes possible the required cover- 
age to the extended frequency range 
in the 108-122 me band. The feed 
allows the dipole to be an unbroken 
piece of metal, performs impedance 
matching functions, and serves as 
an unbalanced to balanced trans- 
former. The antenna is horizont- 
ally polarized, has 6-lb total varia- 
tion of free space azimuth pattern 
of such nature as to correct for the 
effect of the aircraft fuselage, has a 
swr less than 4 to 1 when mounted 
on a DC-3 fuselage, uses the same 
mounting flange as AN-AS-27 
and has an aerodynamic drag of 
2.63 lb at 250 mph. 


Novel Regulator Circuit 
By Y. P. Yu 


Associate Professor 
Electrical Engineering Dept 
North Dakota State College 

Fargo, N 


ELECTRONIC REGULATORS are widely 
used in laboratory and industrial 
equipment. Basically they consist 
of a conversion element that 
changes the regulated variable to 
a form suitable for feeding the 
regulator, and a comparison circuit 
in which the regulated quantity is 
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a container 


gGlassmike 3issucox 


(plastic film dielectric ) 


CAPACITORS 






Glassmike Construction: 
Glass tube with silver bands 
fused on each end; metal 
caps are soldered to silver 
bands producing a vacuum- 
tight assembly. 


for a variety of capacitor characteristics: 


Type ASG — For DC filtering, low power coupling and bypass 
applications. Smallest high voltage-low capaci- 
tance units made. Extremely low noise level. 
Temperature range: — 60°C to +1235°C. 


Type AOG —— Same uses as type ASG. Tempereature range: 

i 40°C to + 105°C. (manufactured only for large 
quantity orders) 

Type AAG — Lew voltage (below 1000 VDC). High resistance. 

i low dielectric absorption, “integrator” capacitor. 


ry. ‘ ‘ e . . . . ~ 
I ype LSG — High Q capacitor, superior to mica in all AF and 
j RF applications. Temperature range: —40°C to 
+735°C. 
ry ‘ . . . E . > . 
I'ype LAG — Extremely low dielectric absorption, ultra high 
‘ insulation resistance, very low dissipation factor. 
For use in electronic computers, differential ana- 
lvsers, frequency determining circuits, bridge 


standards. 


Type TSG — Extremely wide temperature range (—70°C to 
: +200°C). Very low dissipation factor. For use 
in RF “power” applications and Pulse Forming 

Networks. 


Type TAG — Low temperature coefficient (20 to 50 ppm °C). 
a Low dielectric absorption. Ultra high resistance 
and low dissipation factor. For use in frequency 

determining circuits. (From —80°C to +200°C). 





Visit Booth No. 144 at the Radio Parts Show, Chicago 











Condenser Products Company 


1375 NORTH BRANCH STREET + CHICAGO 22, ILLINOIS 
MANUFACTURERS OF PLASTICON CAPACITORS, PULSE FORMING NETWORKS and HIVOLT POWER SUPPLIES 
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MINIMUM SPACE... 
MAXIMUM PERFORMANCE 
This miniaturized crystal unit is avail- 
able in the frequency rangé 1 mc to 


100 mc with tolerances to meet all 
commercial or military specifications. 


TrPt 
Tco-1 


OPER, TEMP, 73°C 
RATING 6.3¥.-5.5w 


.down to + .0001% between— 
and +70°C, specify BH6 units in 
TCO-1 (single) or TCO-2 (dual) tem- 
perature controlled ovens. 


For over 19 years ... . foremost in fre- 
quency control applications, 


¢ 
cley 
CRYSTALS 


BLILEY ELECTRIC COMPANY 
UNION STATION BLOG. e¢ ERIE, PA 
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compared to a standard to develop 
a control signal that actuates the 
regulator. A novel comparison cir- 
cuit that has high sensitivity and 
stability is shown in Fig. 1. 


Operation of Comparison Circuit 

The action of the comparison cir- 
cuit depends on making the plate 
currents of both T, and T, practic- 
ally independent of the output volt- 
age E, and supply voltage Ey,. This 
independence is accomplished by 
using pentodes and by placing large 
cathode resistors in series with 
them. For the sake of discussion, | 
assume that both tubes are identi- 
cal. Then, as long as E, equals E., 
the plate currents of the tubes will 
be equal and E, will remain con- 
stant. 


1 


Action as a comparator is ob- | 
tained by making EF, the standard 
voltage and EF, the output of the | 
conversion element. An increase of 
E, will increase the plate current of 
T. and discharge C. This action in 
turn reduces EF, which actuates the 
regulator in such a direction as to 
reduce E.. As soon as E, returns 
to its desired level, C stops dis- 
charging. Thus E, remains at a 
lower value than previously so as 
to maintain the correction. If the 
cause of the disturbance disap- 
pears, the process is reversed. 

The advantages of this circuit 
are that: (1) the constant-current 
element 7, as the plate load of T 
affords an effective way to increase 
the sensitivity without using a 
multistage directly-coupled ampli- 
fier, and (2) a memory device C 
instead of an error signal to hold 
the control element on the desired 
position allows full correction of 
the regulator output voltage. Com- | 
pared to usual degenerative regula- | 
tors in which an error voltage, 
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| j 
FIG. 1—Basis of comparison circuit is the 
| current balance discriminator using series | 


pentodes. A capacitor across the output 
gives the circuit a memory | 
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115 volts: 
400-800 Cycles—140 C.F.M. 
400-1600 Cycles—15-20 C.F.M. 
NOW IN PRODUCTION 
Other frequency ranges available 


GEAR MOTORS, AXIAL FLOW FANS 
AND MOTORS ALSO FURNISHED 


These Induction Motors and Blowers 
are designed for use with engine 
driven alternators supplying variable 
frequency power throughout a wide 
range. They are very suitable for use 
in cooling tubes and amplifier boxes, 
band switching or driving mechanisms 
on military and electronic equipment. 


ALSO NEW 
PERMANENT MAGNET 


ALTERNATORS 
For critical Instrument 
and Equipment Applica- 
tions. 

PURE WAVEFORM 
1, 2, or 3 Phase 
2, 4, 6, 8, or 12 poles 






All Frequencies 


Special Types for customer needs 
Standard Types Available. 
Continuous Duty 


N@A 115V; 3 Phase, 45VA, 400 cycle at GOOORPM 
N@B 115V; 2 Phase, 15VA, 60 cycle at 3600RPM 
N3C =15V; 1 Phase, 1.1VA 180 cycle at 3600RPM 
N4A  70V; 1 Phase, 10 VA, 60 cycle at 3600RPM 
N6A 45V; 1 Phase, 25 VA, 1000 cycle at SOOORPM 


EASTERN AIR DEVICES, INC. 
585 DEAN ST., BROQKLYN 17, N.Y. 


DESIGNERS AND BUILDERS OF STANDARD 
AND SPECIAL ROTATING EQUIPMENT 
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Rectifiers 

Small, lightweight a-c to d-c power supply units 
for use with cathode-ray tubes, television camera 
tubes and radar indicator scopes, electron micro- 
scopes, and similar jobs. Typical outputs are 7, 
9 and 13 kv. Low regulation the 7-kv unit 
illustrated does not exceed 3.5% regulation per 
0.1 milliampere load, holds ripple on output volt- 
age to less than 1%. Size, only 6” x 6” x 7”; 
weight 8 Ib. 


‘i fe | ees a. 





Pulse Transformers 


Pulse transformers for use with 
either hard-tube or line-type modu- 
lators. Available in voltage ratings of 
10 kv or above. These units are ideal 
for radar applications, stepping up 
or down, impedance matching, phase 
reversing and plate-current measure- 
ments. Also suitable for nuclear 
physics research work, television and 
numerous special applications in and 
out of the communications fields 


Resonant Reactors 


Resonant-charging reactors, accu 
rately designed and constructed for 
radar service. Usually required in 
ratings of 40 kv and below, | ampere 
and below and 300 henries and be 
low. Higher ratings are being built, 
and can be considered. When re- 
quired, small- and medium-size de- 
signs can be provided with 3 to | 
range of inductance adjustment. 


Filament Transformers 


Filament transformers available 
with or without tube socket mounted 
integral with the high-voltage ter- 
minal. Low capacitance. Ratings to 
match any tubes; insulated to prac- 
tically any required level. 
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hermetica 
sealed 
oil-filled 


HIGH-VOLTAGE COMPONENTS 


Illustrated here are typical high-voltage com- 
ponents manufactured by General Electric. 
They can be built to meet Armed Services 
requirements. All are oil-filled and hermeti- 
cally sealed—with excellent ability to with- 
stand mechanical shocks and to operate con- 
tinuously for long periods in widely varying 
temperatures and atmospheric conditions. 

Your inquiries will receive prompt atten- 
tion. Since these components are usually 
tailored to individual jobs, no catalog is avail- 
able. Please include with your inquiry, func- 
tional requirements and any physical limita- 
tions. Apparatus Dept., General Electric Co., 
Pittsfield 42-304, Mass. 
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CILLOSCOPE 


EW.) wO-58A (5 
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Useful Range: 1 Cycle to 4 Megacycles 


@ The RCA WO-58A is a wide-band, _ r-f crystal probe, direct probe, and high- 
5-inch Oscilloscope expressly designed impedance frequency-compensated probe. 
for the testing and alignment of television Ask your local RCA Test and Measur- 
receivers in the laboratory or in produc- ing Equipment Distributor for further 
tion and quality-check positions. It details, or write RCA, Commercial Engi- 
incorporates numerous features which neering, Section 42EY, Harrison, N. J. 
reflect the wide experience of RCA engi- 











neers in television. SPECIFICATIONS 
- . ‘a ° : Vertical Ampiifier 
The WO-58A displays sync pulses, Deflection Factor....... -0.18 rms volts/in.* 
blanking pedestals, and deflection wave- hie c (0. 5 peak-to-peak volts/in.) 
: t D 
forms accurately. Because this ‘scope is “Direct input Probe —o 
designed for intensity modulation, it can 1 megohm shunted by 62 (uF 
b bstituted for the kinescope, vid i carats 
e substituted for the kinescope, video 2 mbpelens shunted by 9.8 tust 
amplifier, and the vertical and horizontal eg pee Response: 
. t withi 
oscillators and amplifiers in television ciesacacss: aon ee nen ag 
receivers. Square-Wave Response: 
aa ‘ . Tilt and overshoot less than 2% from 30 to 
In addition, the WO-58A performs all 50,000 cycles 
regular oscilloscope functions. A cali- “ee ae — 0.15 iUsec. from 10% to 
brating voltage and 3-1 range switch Horizontal Amplifier 
make the instrument a direct-reading 
rruy z : f : af Flat within 10% from 6 to 100,000 cycles 
VTVM. Sweep circ uits include a vacuum Power Supply. . 105/125 volts, 50/60 cycles, 1 40 watts 
tube sawtooth multivibrator and an Dimensions... 13%" high, 92° wide, 191342” deep 
auxiliary 60-cycle sine-wave source with Weight sees Eee i enw ena nee seer inve 40 Ibs, net 
2 a - ‘ For sine waves 
phasing control. Supplied complete with 








Available from your RCA Test and Measuring Equipment Distributor 


RADIO CORPORATION of AMERICA 


TEST AND MEASURING EQUIPMENT HARRISON. &. J. 
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THE ELECTRON ART (continued) 
which may be small but cannot be 
zero, is required to actuate the reg- 
ulator, this comparison circuit with 
a memory has high sensitivity. 
To place the comparison circuit 
‘nto operation, vary E, until the 
regulator output reaches the de- 
sired level, then adjust the self-bias- 
ing resistors or E, to give equal 
plate current for 7, and T.. Proper 
functioning of the circuit depends 
on C having negligible leakage. The 
largest leakage current, if usual 
precautions are taken, will be be- 
tween cathode and (grounded) 
heater of T;. Separate heater wind- 
ings for the heaters of T, and T, 
will minimize this trouble. Leak- 
age through the grid of T, can be 
reduced by connecting this grid to 
the cathode of T, instead of directly 
across C; R, will introduce a degen- 
erative feedback to compensate the 
leakage. 
Application to Regulator Problems 
Figure 2 shows the comparison 
circuit applied to a direct-voltage 
regulator in which T, acts as the 
control element and T, and T, are 
the comparison tubes. Gas diodes 
T, and T, instead of a voltage 
dropping resistor as a con- 
version element permits the screen 
of T, to receive practically the en- 
tire error voltage. The output of 
the comparison circuit, which is the 
voltage across C, is fed through 
cathode follower T, to the control 
grid of T,. Gas diode T, establishes 
the correct bias for T, and also pro 
vides a reference voltage for T,. 
Tests on this circuit show that the 
variation of the output is less than 
0.25-percent for a  20-percent 





A TRIODES IN 
: ST. 7, PARALLEL 
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1b 390 VOLTS AT 20 TO 220 MA— 


.7500(5W) 
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FIG. 2—Voltage regulator shows how com- 

parator can be used to provide high sta- 

bility and sensitivity. Typical values are 
shown for a representative circuit 
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God 


bless you, 
mister 


... thousands of Cancer patients are grateful to you! 
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Cancer’s annual toll of 200,000 lives is grim proof of the need 
for your continued generosity. The money you contribute 

to the American Cancer Society helps pay for the 

development of methods of treatment which are now saving 
about one-quarter of the people who are stricken with 

Cancer ... people who might otherwise have died. Your money 
supports the work of more than a thousand specialists who 
are fighting to find the cause and cure of Cancer. 

And it finances a vast education program that trains 


professional groups, tells the public how to recognize 


Cancer and what to do about it. 


Your life—the life of everyone you know— 
is at stake. Your investment can mean 
health and happiness to millions. 


Thank you ...and God Bless You, Mister. 


just mail it to 


Just write “CANCER” on the envelope 
containing your contribution. It will be delivered 


to the American Cancer Society office in your state. 
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3¥2 KW 
VACUUM TUBE 


BOMBARDER 
INDUCTION 


HEATING UNIT 


IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 








KEEP YOUR COSTS DOWN 


Progressive specializes in manu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 







write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


wwe) 


Uddaacnancedet 


BT 







The PROGRESSIVE 
MANUFACTURING CO. 


50 NORWOOD ST. 
TORRINGTON, CONNECTICUT 





ENLARGED VIEW 











Only $975 


ae ah Never before a value like this 3'2 KW 
NEW... \mproved Wiring Eliminates Leakage [il Newenuabm@coMonracdacss 
surface hardening, brazing, soldering, an- 
nealing and many other heat treating 
operations. Is 
















TYPE 12AT & TYPE 12ATK (KIT) 


TRANSMISSION MEASURING SET 


Portable . . . mounted on four 
rubber coasters. Width 1414”; 
depth 27”; height 42'2”; weight 
300+. 
Nange: 111 db. in 0.2 
steps. 
Frequency resp.: 0.1 db. 
from 0 to 20 ke. 
Accuracy: 0.1 db. 
Impedance, load sec- 
tion: 4, 8, 16, 50, 
150, 200, 500, & 
600 ohms. 
Impedance, transm. 
set.: 50, 150, 200, 
500 & 600 ohms. 
Reference level: Imw. 


Operates from 220 volt line. Complete 
with foot switch and one heating coil 
made to customer's requirements. Send 
samples of work wanted. We will advise 
time cycle required for your particular 
job. Cost, complete, only $975. Imme- 
diate delivery. 


Scientific Electric Electronic Heaters are 
made in the following ranges of power: 
1-2-3 -5-744-10-12'2-15-18-25-40-60-80- 









into 600 ohms. : ; 100-250. KW. 
Cirevit: “T", A precision Gain Set with specially developed 

unbalanced. wiring that permits no troublesome leakage e @ 
are 50x88, and provides improved frequency character- 

Ox? & 5x0.2 db. nag ° 
heatbenin Gia istics. Available completely assembled, or 

Transm. sect. 1 w. in kit form—which permits the sale of a high 

Load section 10 w. accuracy instrument at a low price. E Z, WP C. 

WRITE FOR DESCRIPTIVE BULLETIN 
Division of 






Resistance Instruments 


NEW JERSEY 


\Wleliclal ata mlal catalina divaiaicel| 


PALISADES PARK, 


“S” CORRUGATED QUENCHED GAP CO. 


105 - 119 Monroe St., Garfield, N. J. 
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THE ELECTRON ART (continued) 


change in input (line) voltage or a 
40-percent change in load current. 
Better regulation could be obtained 
by using a battery instead of T, 
as a standard. 

The comparator circuit has many 
other applications. For example it 
can be used to stabilize the output 
amplitude of an oscillator. The 
output of the oscillator can be 
rectified to develop the control 
voltage (FE. in Fig. 1). The circuit 
can then be made to regulate the 
C-bias on the oscillator tube. Simi- 
larly, the comparator can be used to 
stabilize other parameters. If a 
phototube is used to develop the 
control voltage, the comparison 
circuit can actuate an illumination 
regulator. 


Disposal of 
Radioactive Wastes 


Dumping hot atomic wastes with- 
out killing everything in the area 
was the chief problem taken up at 
the Atomic Energy Commission’s 
recent two-day seminar in Wash- 
ington, D. C. for sanitary engineers 
and government engineers. View- 
points and conclusions of the vari- 
ous speakers are summarized here. 

Where there is radioactivity, 
there is no chemical or physical 
means of getting rid of it. You 
either wait for it to die away, dilute 
it, or isolate it somewhere, prefer- 
ably under ground. With this in 
mind, the best procedure is to hit 
the problem at its source—to design 
for fewer hot wastes. 

Large amounts of water and air 
used in cooling nuclear reactors ac- 
count for by far the largest volume 
of waste, but except for occasional 
traces of carbon 14 (half-life 5,100 
years) most radioisotopes found in 
these coolants are short-lived. Gas- 
eous and liquid wastes in less 
volume, but often intensely active, 
come from other sources, such as 
chemical separation, material pro- 
cessing, metallurgy, machining, in- 
cineration and laboratory research. 

Dust and Gas Disposal 

Dust from material processing is 
removed by mechanical separators, 
electrostatic precipitators and_ fil- 
ters. In the metallurgy and machin- 
ing of beryllium and uranium, dust 
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A DOUBLE-NEEDLE 
PICKUP CARTRIDGE 


with Top Quality Performance Characteristics 


plus the most convenient needle replacement 





arrangement that has been devised. 


 Vhe Abatatte 


LQD TURNOVER TYPE . 
CRYSTAL da 
CARTRIDGE 4 












Gi 
Ig 
A GENTLE PRY with penknife or screw driver, and ONE needle 
comes out of the Astatic LQD Double-Needle Cartridge when replace- 
ment is necessary . . . without disturbing the other needle, without 
removing cartridge from tone arm, without so much as the turn of a 
screw or use of other tools. Gentle pressure with the tip of a knife 
blade snaps the new needle into place. This simple arrangement has 
spearheaded a resounding welcome by large users for Astatic’s new 
LQD Cartridge. Astatic type ‘‘Q’’ Needle. with three mil tip-radius, and 
“Q-33," with one mil tip-radius, are employed . . . established types 
which have been on the market for some time and are readily available. 
The relatively high vertical and lateral compliance of this needle design 
affords appreciable reduction in needle talk, contributing greatly to the 
new cartridge’s high standard of reproduction 


i 
Listening tests by prospective users have prompted such comments as: 4d 
“Unquestionably the best we've heard.” You are urged to make your ai 

oe : 


own comparisons, note the excellent frequency response particularly 
at low frequencies, judge for yourself the performance qualities and 
convenient utility of the Astatic LQD Double-Needle Cartridge. Avail- 
able with or without needle guards. 


SPECIFICATIONS 
1. Stamped aluminum housing. 
2. Frequency response—50 to 7,000 c.p.s. 
3. Output—I.2 volts (Audio-Tone Record, 78 RPM); 
75 volts (Columbia 281 Record, 33-1/3 RPM). 


4. Recommended needle pressures—!5 grams for 78 RPM and 6 to 8 
grams for 33-1/3 ‘RPM. 





KstAtic) CORPORATION & 


CONNEAUT. OW!IO oe 


i Camada Camadram asfatrC 10 TORONTO Owramro 





Astatic Crystal Devices manufactured under Brush Development Co. patents 
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GPEED ASSEMBLY 





Step up production—bring costs in 
your shop down—with solder pre- 
forms. Pre-formed rings, washers, 
pellets, discs, etc., made to your 
order, insure better bonds, lower 
costs, and faster assembly. We 
can supply you with custom-made 
pre-forms of any shape required, 
in a wide variety of solders, cop- 
per and brazing alloys. 





Stanparpvize 





Save MONEY 


Write for complete information. 


Soldering Specialties 


Dept. C, Summit, N. J. 











GUARANTEED 
ACCURACY 


ENTS PROVIDE 
SUELIABILITY a 


All Burlington instruments are cali- 
brated with precision laboratory 
standards, which are periodically 
checked against a prime standard. 
All ranges AC and DC available in 
rectangular or round case styles and 
are guaranteed for one year against 
defects in workmanship or materials. 


Refer inquiries to Dept. F-59. 


or ECONOMY 


LABOR... 
ENGINEERING . 


by 
“yf ACTUAL 


SPACE ... 


le" 
\Z 
GERMANIUM 
DIODES 


gel INSTALLED, General Electric Diodes 
are space-saving . provide outstand- 
ing advantages over other rectifiers in many 
applications. 





These advantages can be quickly trans- 
lated into dollars saved in production and 
improved equipment operation. The features 
listed below are only a few of the reasons 
for the rapid increase in the use of G-I 
Germanium Diodes. 


© Welded Contact — The welding of 
the platinum whisker to the germa- 
nium pellet improves electrical sta- 
bility. Neither mechanical shock nor 
vibration affect it. Operation may be 
conducted at higher than ordinary 
temperatures since no filler, such as 
wax, is required to hold the point 
in place. 

@ Plastic Shell—More economical than 
previous metal type and yet it retains 
mechanical ruggedness. 

Use of plastic gives a lower lead-to- 
lead capacitance, permitting its use 
in circuits of very high frequency. 

@ Small Size—Requires no more space 
in circuit than an ordinary 's watt 
resistor. 

@ No Heater Connections—Eliminates 
hum sometimes associated with vac- 
uum type rectifiers. 

@ Easy Installation — Insulated shell 
and only two leads to connect. 


@ Quick Recovery—Returns to normal 
quickly after sudden applications of 
excessive voltage when not accom- 
panied by excessive current, provid- 
ing the source of high voltage is 
removed at once. 


© Low Shunt Capacitance 


Five types of G-E Germanium Diodes are 
available to meet practically all require- 
ments. For complete information write: 
General Electric Company, Electronics Park, 
Syracuse, New York. 


'e8-cs 
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THE ELECTRON ART (continued) 
and metallic oxides are removed by 
ventilation and filtering. Permitted 
concentration of alpha-emitting 
materials is held to 5x 10° micro- 
grams or 3x10” microcuries per 
liter of air. 

Fumes, mists and gases are ven- 
tilated, scrubbed and filtered. Con- 
centrations collected are either 
buried or delayed, diluted and dis- 
charged, depending on radiation in- 
tensity and half-life period. 

Most _ significant radioisotope 
found in the discharge air from air- 
cooled piles is argon 41. Short half- 
life of this isotope (110 minutes) 
means that mechanical filters and 
precipitrons to take out other pos- 
sible contaminants are all the treat- 
ment necessary before discharging 
the air through 200 to 300 foot 
stacks. However, air-cooled instal- 
lations must be elaborately instru- 
mented with meteorological devices 
which will halt piles’ operation 
when poor aerial diffusion condi- 
tions are apparent. 

The air-cooled reactor now under 
construction at Brookhaven, Long 
Island, presents special problems. 
Being in a highly populated area, 
more elaborate meteorological con- 
trol will be needed. The discharge 
stack will be 300 feet so that aerial 
contamination of the area will be 
held below 10° microcuries per liter. 
Tolerance levels of wastes that 
might get into nearby water supply 
systems has been set almost at the 
resolution of the instruments. Slugs 
removed from reactors will be 
buried without any attempt to re- 
cover re-usable substances. 

Here are some of the checking de- 
vices AEC employs to make sure 
none of its plants suddenly start 
exuding billows of deadly radio- 
active dust: 

(1) Geiger counters suspended 
throughout various stages, to check 
activity of radio-argon, radio-io- 
dine, radio-xenon, ete. 

(2) Geiger counters with filters 
attached to give cumulative read- 
ings. 

(3) Precipitrons from which 
foils are periodically removed and 
checked for radiation concentration. 

(4) Large ion condensers which 
are charged every eight hours, the 
discharge being read with a fiber 
electrometer. 


(5) Air way filters drawing at 
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FILEWORTHY FACTS 
on Superior Nickel 


& Nickel Alloy Tubing 


(.010" to %‘’ O.D. MAX.) 


~\Engineering Data for the— 


DESIGNER 
MATERIALS ENGINEER 
METALLURGIST 
PRODUCTION MAN 
PURCHASING AGENT 
FABRICATOR 


NICKEL 
MONEL( 
INCONELi 

"K" MONEL{ 

30% CUPRO-NICKEL 
36% NICKEL IRON (INVAR) 
42% NICKEL IRON 
52% NICKEL IRON’ 





Information on Nickel and Nickel Alloy 
Tubing conveniently arranged for quick, accurate reference: 


@™B «Comparative Physical and Chemical Properties 

@™B Selection and Application 

@™ Tolerance, Temper and Weight Data 

GB Design and “Use” Information 

@™8§ = Types of Superior Tubing (Seamless and WELDRAWN*) 
WM = Time-Saving Ordering and Specification Data 


FOR YOUR COPY, WRITE TODAY ON YOUR COMPANY LETTERHEAD. 


*Reg. U.S. Tiademark Superior Tube Company ei 
{leg U.S. Trademark. The International Nickel Co. 






SUPERIOR TUBE COMPANY 
2500 Germantown Ave., Norristown, Pa. 


For Superior Tubing on the West Coast, call PACIFIC TUBE CO., 
, 5110 Smithway St. Les Angeles 22, Cal. © ANgeles 2.2151 
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sae 
Computing 


Fairchild 
Precisior 
linear Potentiometer 


In this integrating computer accurate resetability in sleet the single-solu- 
tion computer potentiometer and the integrating p ti ter 
hunting and carry-over errors. 

Fairchild’s low-torque Linear Potentiometer — which is a small precision 
instrument —can be reset to any selected resistance or angle of rotation 
with an accuracy that is unsurpassed in any other single-turn potentiometer. 

This precision performance is maintained over a million cycles of opera- 
tion with long-life precious metal alloy contacts. For complete data ad- 
dress: Dept. ‘G’, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 





TG Ake CAMERA 


AND INSTRUMENT CORPORATION 
} 















kK meneame e = Fits Your 
jee Production To A” 


Kenyon “T’s’’— high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON “K” has been a sign of skill- 
ful engineering, progressive design and sound 
construction. 

Now — reduce inventory problems, improve 
deliveries, maintain your quality — specify 
KENYON “T’s,” the finest transformer line for 
all high quality equipment applications. 


New Catalog Edition! Write Today! 


KENYON new modified edition tells the com- 
plete story about specific ratings on all transform- 
ers. Our standard line saves you time and expense. 
Send for your copy of our 
latest catalog edition now! 


KENYON ico CO.. Inc. 
840 BARRY STREET - NEW YORK 59, N. Y. 
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PARABOLIC 
ANTENNAS 


FOR 


@ FM and AM Studio-to-Transmitter Link 
@ Television and Facsimile Relay Work 

@ Multi-channel Point-to-Point Relay 

@ Research and Development Laboratories 


The Workshop can supply parabolic an- 
tennas in a wide range of types, sizes and 
focal lengths, plus a complete production and 
engineering service on this type of antenna 

Workshop test equipment and measure- 
ments for the determination of antenna 
characteristics is outstanding in the industry. 
These facilities, coupled with the wartime 
experience of its engineers on high frequency 
antennas, assure exceptional performance. 





40-inch, 2000 mc. Antenna with 
Plexiglas radome for weather protection 


SPECIFICATIONS —Model 2000 


FREQUENCY RANGE 1QQg0 to 2110 m« 
INPUT IMPEDANCE 52 ohms nominal 


V.S.W.R 1.05 or better at specified 
frequency 

POLARIZATION Vertical or horizontal 

REFLECTOR SIZE 40" 48” 72” 

GAIN 25 db 27 db 30 db 

SIDE LOBES 20 db. down or better 


INPUT CONNECTION Weatherproof type “N”’ 
fitting. Special fittings 
are available for RG- 
8/U, RG-17/U, or 
78-inch copper line 

MOUNTING —Three types available 

WIND LOADING All elements will with- 
stand an actual wind 
velocity of 80 m.p.h 
when coated with one- 
half inch of ice. 


Send for New Parabolic Antenna Catalog 


The WORKSHOP ASSOCIATES, Inc. 
64 NEEDHAM STREET 
Newton Highlands, Massachusetts 
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THE ELECTRON ART (continued) 


the rate of 60 cubic feet a minute 
at Brookhaven (240 cfm at Oak 
Ridge), whose filter paper is re- 
moved after each run and given a 
24-hour photographic film check. 

(6) Collection frames placed over 
area around reactor piles. Dust 
settled here is given periodic film 
checks. 


Disposal of Waste Liquids 


In the case of water-cooled re- 
actors, the water is first filtered to 
remove most of the impurities. 
Those that remain become active 
while passing around the pile. This 
hot water is decayed in under- 
ground storage tanks and passed 
into a large holding pond, then into 
lakes and rivers. 





Other liquid wastes get similar 
but more thorough treatment. 
Those bearing uranium are segre- 
gated and stored indefinitely. Others 
are held up, flocculated, and settled the electrical goods industry, 


in a series of tanks before final dis- MOSINEE is known for its 
charge into rivers. 7 


In the field of electronics and 


As an alternative method for dependable uniformity, and its 
yrocessing liquid wastes, much at- ‘ oC . 
Se ee ; scientifically controlled physical 
tention is being given to the acti- 
vated sludge method of treating and chemical properties, such as: 


ordinary domestic and industrial 

sewerage. Colonies of bacteria, : ; 

their cellular membranes swollen by Good dielectric strength . .. 
the water, offer a vast surface for 
holding radioactive materials. Par- 
ticularly encouraging is the fact high tensile or tear strength . . . 
that these bacteria seem to thrive in 
water of rather high activity. Ex- : . 
periments indicate that 95 percent flexibility tee specified pH for 
of up to 1.4 micrograms of uranium 
or plutonium per liter can be ab- 
sorbed by the sludge. Two stages alkalinity ... accurate caliper, density, 
give 99-percent removal. 





proper softness or stiffness ... 


creped with controlled stretch or 





maximum-minimum acidity or 


liquid repellency or absorbency. 
Disposal of Solid Wastes 
For the most part solid wastes 


If you have a fabricating or 
are simply buried. Where concen- 


tration of activity is not too great, processng problem involving 

they can be burned. However, paper, a discussion with MOSINEE 
fumes must be processed and the i : , 
ashes buried. A building that has technicians might prove helpful. 


become too active must be torn 
down piece by piece and buried. 
Hottest solids come from chemi- 
cal processes where highly active 
fission products must be segregated 
from unused uranium and pluton- 
ium. This equipment must be oper- 
ated by remote control behind heavy 
cement barriers. Fumes are 
scrubbed and filtered (with special 
asbestos, glass fibers or sand) and 


Please write Dept. E. 
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Aerocom’s new V. H. frequency AM radioteleph 
is designed and built to operate amid ice and snow or 
steaming jungles, and what's more, this fine transmitter will « 


give long trouble free efficient service with low maintenance @ 4 , 4 e : 
and operating costs. 4 | elictmical performance 


















MODEL VH-200 


The model illustrated (VH-200) operates on one 
Crystal Controlled frequency (plus one closely 
spaced frequency) anywhere in the range 118 
132 Mes. or 132-165 Mcs. A-1 or A-3 AM 
Nominal carrier power 200 watts up to 132 Mcs., 
reduced power up to 165 Mcs. Low temperature 
operation using gas filled rectifiers. Normal tem- 
perature operation using mercury vapor recti- 
fiers. Relative humidity up to 95%. Complete 
technical data on request. Aecrocom builds other 
radiotelegraph and telephone transmitters with 
accessories, and invites your inquiry if you have 
@ communications problem 


Use SILVER 


CONSULTANTS. DESIGNERS AND MANUFACTURERS OF STANDARD OR SPECIAL 
ELECTROWIC. METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT 


AERONAUTICAL COMMUNICATIONS EQUIPMENT. Inc 
3090 Dowg! ® mi 33. FI 








| \ 
pemMe CONTACT 
t 6UP \ | MATER, 


jenry Newman Jr., Apartado Aereo 138, Barranquilla 
jo & Radelec, Reconquista 46, Buenos Aires, Argentina 








air- spaced articulated 
R.F CABLES 


Only ey aS 


\ CONTACTS 


in BRUSHES 
for high current density mini- 
mum wear low contact drop 





Patents hegd Iracke Murh 

































































EN [LOADING i f f- - 
THE LOWEST EVER Low arren} pep smooel a me | — ectrical noise —self-lubri 
CAPACITANCE OR Ai | 741/1.7] om | 0.36 in CONTACTS 
ATTENUATION A2 | 74 [1.3 [024/044 meee CU 
* A34173 0611.5 10.68 | for low resistance non-welding 
We are specially organised LOW CAPAC] CAPAC] iMPED | ATTEN eed 
bof] OD" GRAPHALLOY works where others won't! 
to handle direct enquiries TPES | mm/h | OMS Hoon Specify GRAPHALLOY with confidence. 
from overseas and can pive ci 7.3 | 150 | 2.5 |036 >HOTO *A special silver-impregnated grcphite 
pc# [40.2 | 132 | 3.4 [0.36 : 
/MMEDIATE DELIVERIES FOR USA. | SN 48-3 173 | 3:2 10.36 
Billed in Dollars Settlement b our check C22 | 5.5 | 184 | 2.8 10.44 
Stats Satoet brates. PER tee tert eae | GRAPHITE METALLIZING 
c33 [4.8/2 : 2 
y. Tile DW ces [41 [252] 21 ]103 CORPORATION 
f Dewi DAS -Leseil : Mt Very Low a 1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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THE ELECTRON ART (continued) 


discharged through 200-300 foot 
stacks. Main activity results from 
radio-iodine. Permissible limit of 
isotope iodine in vegetation is 2.0 
microcuries per kilogram. Atmos- 
pheric limit is set at 3.5x 10° mi- 
crocuries per liter of air. The 
who'e process is meteorologically 
controlled by diffusion conditions. 
Solid wastes are buried 10 or 12 
feet underground in an area that is 
fenced off, guarded and monitored. 

In research laboratories, high- 
level working areas should be kept 
separate from so-called clean areas. 
Plumbing should be given particu- 
lar attention because goosenecks 
and other parts of the drainage sys- 
tem tend to accumulate small 
amounts of radioactive wastes until 
they reach unsafe concentrations. 

Current research and future 
plans include closed-cycle incinera- 
tors, closed-cycle cooling systems, 
and an evaporation method of treat- 
ing liquids which promises a decon- 
tamination factor of 100,000. Still 
another procedure involves the use 
of ion exchange resins, perhaps 
even combined with evaporation. 
The resin would be burned and the 
small amount of ash buried. 

Chemical precipitation methods 
are under study too, especially 
where specific wastes are concerned. 
Advantage here would be that many 
non-active salts could be recovered 
for future use. AEC’s goal is no 
radioactive discharge to nature. It 
expects tolerances will be set at or 
near natural backgrounds of areas 
involved. 


SURVEY OF NEW TECHNIQUES 


X-RAY exposures of 10 micro- 
seconds are made on 9.4-inch wide 
film moving at 150 frames a second 
using the 14-inch long, 150,000-volt 
tube and pulsing equipment de- 
veloped under D. C. Dickson at the 
Bloomfield, N. J. plant of Westing- 
house Research Labs and sponsored 
by the Navy’s Bureau of Ordnance. 
The high-speed x-ray motion pic- 
tures, which give slow-motion pic- 
tures when projected, are used to 
study the burning action of rocket 
fuels and can be applied to studies 
of rapid industrial and biological 
processes, 
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LEDEX 
a nt ee 






CIRCUIT SELECTOR 
SWITCH 


¥ REMOTE CONTROL 
V ROTARY SOLENOID OPERATED 


... designed for use 
where automatic, remote-controlled, 
multiple circuit selection is needed. 


The model illustrated is a six pole, six position circuit 
»elector with standard mounting. Ledex Circuit Selector 
Switches are also available from stock in the following models; 
three pole twelve position, and six pole six position, all 
with either standard or panel mounting. Where quantity 
requirements justify, special selectors for specific applications 
will be engineered and priced by quotation. 

The rotors of Ledex Circuit Selector Switches are powered 
by Ledex Rotary Solenoids. This compact, powerful solenoid 
is converted to a rapidly oscillating motor by means of a 
commutating switch and return spring. Provisions are made 
to operate Ledex Circuit Selector Switches from any standard 
power source. 


Precision manufacture to exacting specifications and indi- 
vidual operating tests are your assurance of dependable, long- 
life service under severe operating conditions. 


GA lend... 


DAYTON 2, OH'ISD 





WRITE 
FOR COMPLETE 






=e ee ee ee oe eee ee eee ee eee eee oe 











Street Address. 





DESCRIPTIVE 
LITERATURE (] G. H. LELAND, INC. ; 
WHICH PROVIDES i 118 Webster Street, Dayton 2, Ohio 
Gentlemen. Send me descriptive literature on the Ledex 
oAnee Circuit Selector Switch. It may be applicable to our . . . 
INFORMATION || 
] Product 
l Name 
(Please Print) 
Company. 


City. State. 





x 
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Volume users 


of 


relate Mel IiT-Ye Mme-SUlar-t3 


Strict! y 
Technical 


turn first to 


UNITED-CARR 


for cost-cutting 





design engineering 
service 


aCe 
ea Send us your specifications or 
é requirements. Address Dept. 14 
i UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 








~ oy | 
: MAKERS OF FASTENERS < 7 } 
s:¢ 





- nreircmer eset into every phase of 


silver alloy brazing is being carried on 





continually in our Research Laboratories. 


Ss 2 £ Cc i A L i ST & 5 bo We are now making available to engineers, 


in bulletin form, the factual data and new 


gE L E Cc T oa re | Ap a C o E A oq iy findings being uncovered. Subjects in- 
clude—Strength of Joints: Tensile, Shear, 
wie " ee % 3238 


4 Impact and Fatigue—Joint Design from 





Standpoint of Stress Distribution— Expan- 
sion and Contraction of Parts in Brazing- 
Fluxes: Function and Special Composi- 


tions—Brazing Cast Iron. 


At your request, we will send you free 
copies of the ewo strictly Technical Bulle- 
tins already published and put your name 
on the mailing list for future copies as 


they are issued. Write today. 


HANDY &A HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


baad : a 4 
mI F 3 : ant 
i 


QUAKER CITY PHILADELPHIA 22, PA. 
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NEW PRODUCTS 


continued from p 132) 


better than plus or minus 2 percent 
have been standardized with 2,000, 
2,500, and 5,000-ohm_ resistance 
pickoffs. Natural frequencies to 40 
cycles per second are available 
damped or undamped. 

















Tape Recorder 

PRESTO RECORDING Co., Box 500, 
Hackensack, N. J. A new magnetic 
tape recorder for broadcast and 
other commercial use has provision 


ee 


"ie Ky vatlad of 


OUTSTANDING 


PX@ iA 
in ir Traffic Control 






for tape reels up to 14-in. diameter, : 
giving 73 minutes of playing time 





and Navigation 





at a tape speed of 15 in. per second, | wenty-seven years ago Radio Receptor’s engineers 
or 146 minutes at 7.5 in. per second. launched an intensive campaign for better air 
A safety button prevents accidental traffic control and navigation through radio. 
erasure of material. Very fast for- - P — 

ward and rewind speeds can be ob- Asa pioneer in this field many new developments 
tained. The drive system employs of a radical nature followed, resulting in greatly im- 
three motors with a synchronous proved transmitting and receiving units. 


type operating the capstan. 


At the beginning of World War II the experience 
gained during those early years was effectively ap- 


Fifty-Watt Audio plied in the solution of the more complex problems 


McINTOSH ENGINEERING LAB., 910 created by war conditions, including combat flying. 
King St., Silver Spring, Md. A new Our contributions to the Armed Forces throughout 
50-watt audio amplifier of novel de- the war have written a brilliant page in the history 
sign uses a pair of type 6L6 tubes of air communication—a background of outstanding 
in the output stage has an efficiency achievement that we point to with justifiable pride. 
of 60 percent at full output. The : ¥ : 4 

rms intermodulation product is 1 Today Radio Receptor 1s actively engaged in the 
percent or less providing that the development of new equipment to meet the require- 
peak power output does not exceed ments of RTCA and ICAO. Constantly alert to the 
100 watts. Gain can be varied be- rapid advancement in air navigation practice, we are 


tween 45 and 100 db. Noise is 80 
db below 50-watt output. Output 
impedance is 500 ohms balanced and 
4, 8, 16, or 32 ohms, balanced or Radio Receptor Equipment will now be found 
unbalanced. Several of the ampli- in practically every major airport, furnishing a 
daily demonstration of high efficiency and de- 
pendability in air traffic control and navigation 
under the exacting requirements of modern 
flying. 


always able to offer precision equipment engineered 
to the user’s specific needs. 


Communications Division 


———— 


ROMER A CR 


Since 1922 in Radio and Electronics 
251 WEST 19th STREET ° NEW YORK 11, N. Y. 
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FABRICATED SHEET 
METAL PRODUCTS 
to your specifications ... 


COMPLETE facilities under one roof 
for quantity mass production—includ- 
ing welding, baking and finishing. 
Whistler and Wiedermann equipment 
for short runs. Tool and die engineer- 
ing and designing. 


Quality chassis, me- 


Substantial sheet steel invento ies tal cabinets, instru- 


perm:t speed, service and co-peraticn. ment housings, 


Large assortment of stock and special panels, boxes. metal 


dies for the radio and electronic field. parts and stampings 


Production and engineering under the sample models-—in 


personal direction of Mr. E. B. Gunz- stainless steel or in 
burg. president—-who has had 35 


years’ experience in sheet metal fab- 


any metal or any 
gauge. Close to'er- 


rication. ances guaranteed. 


Send your blueprints and requests for prompt attention and quotations. 


ART-LLOYD METAL PRODUCTS CORP. 


2973 Cropsey Ave. Brooklyn 14, N. Y. 


Telephone: ESplanade 3-2400 


Standard 








WORLD’S MOST ACCURATE AND RUGGED 
TIME MEASURING INSTRUMENT. 

CAN BE MANUALLY OR ELECTRICALLY 
OPERATED. FURNISHED IN PORTABLE 
CASES OR FOR PANEL MOUNTING 


T-1E 





WRITE FOR BULLETIN 153 


also Standard Chrono-Tachometers «¢ 
Standard Custom-built Laboratory Test and Distribution panels 


HE Standard Electric Time Co. 


sTANDARD 


FOuNcCED 16864 


97 Logan Street Springfield, Mass. 
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TELEVISION 
SPRINGS and 


WIREFORMS 


to meet 


“your requirements 





Lewis has the facilities and experi- 


ence to meet your most exacting 
demands for television springs and 
wireforms of all kinds. Typical 
springs, such as shown above, for 
use as choke, contact, channel and 
band-tuning springs, are produced 
in volume in the Lewis plant 

Our experience in designing and 
manufacturing such variety of 
types has given us a valuable knowl- 
edge of television spring require 
ments. And our efficient production 
methods and techniques permit 
lower costs! 

Have a Lewis Spring Engineer 
check your needs and get full infor- 
mation on our quality, service and 


modest prices. There's no obligation. 


LEWIS SPRING & MANUFACTURING CO. 
2656 W. NORTH AVE CHICAGO 47 


Z 9 
K2V0LE: 


=SPRINGs 


THE FINEST LIGHT SPRINGS AND WIRETFORMS 
OF EVERY TYPE ANO MATERIAL 
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NEW PRODUCTS (continued) 


fier and power supply units are 
plug-in types. Arranged for high- 
impedance input, there is also pro- 
vision for plugging in special pre- 
amplifiers. A square wave with a 
10-microsecond rise time is repro- 
duced through the amplifier without 
measurable distortion of 
shape. 


wave 


Fixed Inductors 


ANDREW CorpP., 363 East 75th St., 
Chicago 19, Ill. Announcement has 
been made of a new line of heavy 


duty r-f inductors for broadcast 


transmitters, phasing and tuning 





equipment, r-f heating equipment 
and heavy current filter circuits. 
These fixed inductors available in 
10, 20 and 30-ampere current rat- 
ings can be made variable by means 
of tapping clips for either shorting 
or nonshorting types of change. 
Bulletin 85 gives complete details. 


Three-Speed Motor 


GENERAL INDUSTRIES Co., Elyria, 
Ohio. Three turntable speeds are 
secured in a new motor by position- 
ing various spindles on contact with 
the idler wheel. Speed shifting 
is accomplished by movement of a 
detented shift lever. The mechan- 
ism is powered by a_ two-pole 
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RAYTHEON VOLTAGE’ S 


An Essential Component f 


and Electronic Equipment 


Don’t leave the reputation of your good prod- 
uct at the mercy of fluctuating line voltage. 
Build in a Raytheon Voltage Stabilizer at low 
cost — insure dependable precision perform- 
ance for the life of your equipment. New, 
lighter, more compact models are easy to in- 
stall, add little to bulk or weight, never need 
maintenance or adjustment. Choose from a 
wide range of catalog types—or special 
models can be quickly custom-built to suit 
your needs. A complete line of standard 
models also available through local distribu- 
tors for accessory use. Write for complete in- 
formation today. Use the coupon below. 


Visit RAYTHEON 
Booth 99 at the “Parts Show” 
Hotel Stevens, Chicago, May 17-20 





Build These Advantages 
Into Your Equipment 

@ Positive control of output volt- 
age to within + 'A%. 

@ Stabilization at any load within 
rated capacity. 

@ Quick response. Stabilizes vary- 
ing input voltage within 1/20 
second. 

@ Entirely automatic. No adjust- 
ments. No moving parts. No 
maintenance. 

@ Many designs available with 
very low harmonic distortion of 
the output voltage wave at any 
load. 


@ Single or multiple output volt- 
ages. 

@ Stabilizers can be supplied with 
frequency compensation. 

@ Wide range of designs including 
hermetically-sealed types. 


l 

RAYTHEON MANUFACTURING COMPANY | 

| Waltham 54, Massachusetts | 

| Gentlemen: Please send me copy of your new Voltage 

| Stabilizer Bulletin DL-V-304-A. | 

GRD ns bon baceccuncndesscducdeccconncekaucaes | 

| POs o.5 i 5 akeeeencsncneseccenecessaccaasaqans | 

VOLTAGE STABILIZER | 
D QUMMNINES 6 oo ckediusdecsccvedateneeedecers - | 

HEADQUARTERS SNGUd Ades ag i iss hcciwndci PE Preee l 
Since 1927 Pity. eeceeeeeceeeeeeneees ii etasd a tate 
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RADIO PINS 





Present 3 clean-cut 
Advantages 


1. EXTREME UNIFORMITY 


2. SUPERIOR STAKING QUALITIES 
--- ends will roll without splitting. 


3. BETTER FOR MOLDED PARTS 
-.- closed end keeps compound out. 


If you use pins for vacuum tubes, adapters, 
fluorescent lamps, plugs, or electrical equip- 
ment of any kind, the chances are you'll save 
time, money and rejections by using these super- 
smooth, seamless, patented Radio Pins. They are 
available in a wide variety of styles and sizes, 
with staking end either closed or open. For a 
quotation, simply send a sketch, sample or de- 
scription and state the quantity you need. 


Radio or Radar Equipment? 


In addition to Radio Pins, 
we produce large quanti- 
ties of top caps, base shells 
and adapter shells for vac- 
uum tubes; also a wide va- 
riety of other metal prod- 
ucts including deep drawn 
shells and cups, blanks and 
stampings, ferrules, grom- 
mets, washers, vents, fasten- 
ers—and, for almost every 
manufacturing require- 
ment, the world’s largest 
assortment of eyelets. «us 


THE AMERICAN BRASS COMPANY 


Waterbury Brass Goods Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
Iw Canada; ANACONDA AMERICAN BRASS LTD., New Toronto, Ons. 





NEW PRODUCTS (continued) 
shaded-pole motor. The three-speed 
principle is aiso available for man- 
ual motor assemblies. 


Dry Cell 
NATIONAL CARBON Co., INC., 30 E. 


42nd St., New York 17, N. Y. Im- 
provements in the Eveready Ignitor 


TERMINAL IS 


EVEREADY 


IGNITOR 





No. 6 dry cell give it approximately 
20-percent longer service on the 
heavy intermittent test of the 
American Standards Association, 
and about 25-percent increase on 
the light intermittent test. 


Mobile Amplifier 

NEWCOMB AUDIO PRODUCTS CO., 
Hollywood, Calif. Model E-10-M is 
a 10-watt mobile amplifier designed 
for use on 6-volt d-c or 117-volt, 60- 





cycle power. Frequency response is 
from 50 to 10,000 cycles within 2 db. 
The unit has five tubes: a 6SC7, a 
6SF5, two 6V6GT’s and a 6X5GT. 


Thickness Gage 

BRANSON INSTRUMENTS, INC., 436 
Fairfield Ave., Stamford, Conn. 
The Coatingage is an instrument 
for measuring the thickness of non- 
magnetic coatings on iron or steel. 
Measurements are made_ rapidly 
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BRADLENM (Se foe Meet tee 


foe PRESSURE RESEARCH 














SMALL HIGH VOLTAGE 
SELENIUM RECTIFIER 





Now... 
a SPARK PLUG ADAPTER 


FOR PRESSUREGRAPH PICKUP 


IT’S FOR YOU 

















THAT MOUNTS IN A Write today for free 
booklet of electronic 
STANDARD SPARK PLUG PORT wsathieds> Gan? taahaea: 
j : to- 
! Combining a spark plug and a pressuregraph pickup, the ese — photo 
Roted at 5 ma D. C., Bradley's NEW SPARK PLUG ADAPTER makes it possible to run dy gos & preture 
Pig y. vs new namic pressure tests without interrupting the firing of a curves obtained under 
selenium rectifier Model SE8M meas- | single cylinder—and without the drilling of special holes. dynamic conditions in 
ly 39” j ‘ Utilizing the spark plug as an integral part of the unit, the engine research 
sivesaaactes Meas cs: diameter and is thus | Adapter can be screwed into a cylinder head as simply and 
one of the smallest rectifiers available | quickly as an ordinary spark plug. The Adapter comes in 
A either 14 or 18 mm size, with both spark plug core and 
at its rating. It is completely sealed | 


and is companion to Model SE8L, 
rated at 1.5 ma D. C. and only '4” 


diaphragm easily interchangeable. Will fit any Model 3709-B 
| Pressuregraph pickup now in operation. 


Use of this new Adapter provides increased efficiency and convenience in running pressure 
graph tests, and also permits checking of standard automotive, marine or aircraft engine 
in diameter. | performance without the special handling usually required by other test methods. 


ELECTRO PRODUCTS LABORATORIES 


549 W. Randolph St., Chicago 6, Ill. 











aie 


Large or 


R 
SQUARE, ROUND OR RECTANGULA 
y PAPER TUBES 


SIMPLIFY PHOTO CELL 
CONTROL 








Luxtron* photo cells convert light into 
electrical energy. No external voltage 
is required to operate meters and 
meter relays directly from Bradley 
photo cells, improving control over 
your processes, reducing your costs. 
Housed model shown. Many different 
sizes and shapes, mounted and un- 


inside Perimeters from .592” to 19” 


With specialized experience and automatic 
equipment, PARAMOUNT produces a 
wide range of spiral wound paper tubes 
to meet every need ... from 14’ to 30° long, 





mounted. from .592" to 19” inside perimeter, includ- 

" vee er eee es ae Ones eee \ | ing many odd sizes of square and rectan- 

me Th ae \. SEND FOR ARBOR LIS gular tubes. Used by leading manufacturers. 

fe) 8 ost d OF OVER 1000 SIZES nap ote Hi-Strength. Kraft, Fish 

ur engineers will select or de- Paper, Red Rope, or any combination, 
velop rectifiers or photo cells to A 


wound on automatic machines. Tolerances 
plus or minus .002°. Made to your specifi- 
cations or engineered for YOU. 


meet your needs exactly. Write 
for BRADLEY LINE showing basic 





models. i oa teee ae Dace ta | OE eae — vs i 
BRADLEY Paramount parce ruse corp. 
LABORATORIES. INC. 616 LAFAYETTE ST., FORT WAYNE 2, IND. 
82 Meadow St. New Haven 10, baad Manufacturers of Paper Tubing for the Electrical Industry 
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An important part of WESTERN UNION’S nation- 
wide plant mechanization program is the new 
Type 20 FM Carrier Channel Terminal equip- 
ment. Designed to provide telegraph message 
channels for the interconnection of telegraph 
offices, this new equipment was ordered in 
large quantities from the Radio Corporation of 
America in the fall of 1946. ADC was chosen 
to provide the transformers and inductors— 
over 85,000 coil assemblies were produced by cr} 
ADC under rigid specifications and on individ- 
ual test inspection only 14 were rejected. 












When Western Union re- 
cently ordered additional 
quantities of this equip- 
ment, Radio Corporation 
of America again won the 
contract award and ADC 
was again chosen for the 
transformers—inductors. 


GSE 


The accompanying pho- 
tographs show three of 
the principal components 
of Western Union’s Type 
20 FM Carrier Channel 
Terminal equipment. 


eet fe) ER 


Series 550-50 —Tuner 





Series Transceiver 
550- 504 : 
‘ 7 —; ' Carrier Coupler 
This proven dependability of ADC -“ ) 
QUALITY PRODUCTION is available boa 
to you... submit your specifications or Lo . 
problems for prompt attention. yo 


réudéo DEVELOPMENT CO. 


“Audio Develops the Finest’’ 


2847 13th AVE. SOUTH - MINNEAPOLIS 7, MINN. 
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me 
without damage to the coating and 
the thickness is directly indicated 
over the range 0.0001 to 0.5 inch. 
Operation depends upon changes in 
the reluctance of a magnetic circuit. 
When the probe coil is in direct con- 
tact with the base metal the reluc- 
tance is low and the self-inductance 
of the coil is high. The bridge is 
then balanced for zero thickness. 
An increase in the gap between the 
coil and the base metal unbalances 
the bridge and causes current to 
flow through the indicating micro- 
ammeter. 


Armature Tester 


NATIONAL ELECTRIC COIL Co., 794 
Chambers Road, Columbus 16, Ohio, 
offers the electronic bar-to-bar 
tester, a compact device designed 
for indicating and locating shorts 





It contains 
oscillator section 
generates 3,000-cycle a-c 
voltage of about 15 volts no load, 
and an electronic voltmeter section 
with an output impedance of 500,- 
000 ohms to the vacuum-tube ampli- 
fier. The unit operates on 110 volts, 
60 cycles. 


in armature windings. 
a vacuum tube 
which 


Miniature Pentode 


RAYTHEON MFG. Co., Newton, Mass. 
Type 6AN5 miniature  pentode 
which can be used in many applica- 
tions employing type 6AG7 is now 
available in quantity. In addition, 
the 6AN5 is useful at very high 
frequencies as a frequency multi- 
plier, wide-band r-f and i-f ampli- 
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Pa ris 
International 


trade 


fats 


FOUNDED 1904 


over 9.200 
exhibitors 
from France 
and abroad 


MAY 21 to 
JUNE 6 


Parc de la Foire de Paris 
Porte de Versailles 


Paris 


Special Sections: 


ELECTRONIC MANUFACTURING 
COMMUNICATIONS 
and 
INDUSTRIAL ELECTRONICS 


INFORMATION 
French Chamber of Commerce 
of the United States 
630 Fifth Ave.» New York 20, N.Y. 
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{NNALS OF THE COMPUTATION 
LABORATORY OF HARVARD 
UNIVERSITY—18 and 19 


TABLES OF GENERALIZED SINE- and COSINE- 
INTEGRAL FUNCTIONS, PARTS I AND II 


By the Staff of the Computation Laboratory 


NEW 
VOLUMES 





aes tables in these two volumes, which are carried to 6 decimal 
places, are invaluable time-savers in the investigation of such 
questions as self and mutual impedances, radiation resistance, and 
distribution of current in antennas and antenna arrays of various 
types. 


These tables were computed by the Automatic Sequence Controlled 
Calculator. This is the calculator, completely new in principle, 
which was presented in 1944 to Harvard University by the Inter- 
national Business Machines Corporation and is operated by the 
Computation Laboratory of Harvard University under Navy con- 
tract. 

Part Il, x 


Part 1. xxxviii 162 pages 


Each $10.00 


560 pages 


Harvard University Press 


\ itis? , . ‘ 
Sie Cambridge 38, Massachusetts 
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IN TELEVISION, * 

FM, AM AND AUDIO, 
THE CORE OF i 
THE SET IS A ee 


ee 
MOLDITE 
PRODUCT! 
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*MOLDITE High ser iafinite resistance. ae yolications)- 
terial, Ossure YOU Ong performance (TV OP! 
or 
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Anti- Corrosive 


_ STAINLESS STEEL FASTENINGS 









G 











Discover Why Stainless Fastenings Are 


a Must in Electrical Manufacturing! 


Every day stainless plays a more important part in electrical 
equipment manufacturing. Chosen for non-magnetic quali 
ties, resistance to corrosion and vibration, permanence and 
fine appearance, or any one of a dozen other properties, 
stainless fastenings provide greater efficiency and a longer 
life, plus a sizable saving in maintenance and re-use quality. 
Specify stainless fastenings today, since you're sure to use 


them tomorrow! 


DO THE JOB Better 








7,000 Varieties of Stainless Fastenings 
On Hand—Plus Speed in Special Orders! 


Anti-Corrosive, America’s oldest and largest supplier dealing 
exclusively in stainless fastenings, carries this tremendous 
stock for your convenience ... plus a special order service 
available for occasional odd sizes. Try A-C first for the most 
efficient answer to fastening problems in electrical manu- 
facturing! 








Ask Your Secretary to Write for Folder C-49 for the Latest 
Information on Stainless Fastenings ... TODAY! 


Arti Corrosive 
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Metal Products Co., Inc. 
Manufacturers of STAINLESS STEEL FASTENINGS 
er 


CASTLETON-ON-HUDSON, NEW YORK 


NEW PRODUCTS (continued) 








fier, class C r-f amplifier and switch- 
ing tube for computers. The tube 
has a normal plate current rating 
of 35 ma and a transconductance of 
8,000 micromhos. 





Portable Tape Recorder 


STANCIL-HOFFMAN  Corp., 1016 
North Highland Ave., Hollywood 
38, Calif. The Minitape unit is a 
miniature tape recorder weighing 
less than 10 pounds including self- 
contained power supply. Standard 
flashlight batteries are used for the 





a 


motor drive and miniature B bat- 
teries for the amplifier. Five-inch 
reels containing 600 feet of tape 
give a recording capacity of fifteen 
minutes when run at 74 inches per 
second tape speed. Frequency re- 
sponse is flat to 5,000 cycles. A 
high-pass filter cutting off at 100 
cycles is available for out-of-door 
recording. 





Equalizer Preamps 

ASTATIC CorP., Conneaut, Ohio. 
Equalizer-preamplifiers suitable for 
use with the Magneto-Induction 
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Examine these 4 TWIN Power Supply 


recent books from a me 
the M.LT. RADIATION ectronically 
LABORATORY SERIES Regulated for 


Precise 
10 DAYS 
FREE 








Measurements 


Two independent sources of 
continuously variable D.C. 
are combined in this one 
convenient unit. Its double 
utility makes it a most use- 
ful instrument for laboratory ana test station work. 











LORAN 


®@ Output voltage variation 


Vol. 4. Edited by J. A. Pierce, A. A. Me- Three power ranges are instantly selected with a rotary less than 1% with 
Kenzie, and R. H. Woodward. 468 pp, 6x9, switch: 
203 Illus. $6.00 F change from 0 to full 
A complete account of the design and use of the long 175-350 V. at 0-60 Ma., terminated and load. 
range pulse navigation system known as Loran, both in its controlled independently, may be used ie 
original form and as skywave-synchronized Loran. Dis to supply 2 separate requirements. @ Output voltage variation 
cusses equipment now in operational use, includes sec 0-175 V. at 0-60 Ma. for single supply. less than 1 V. with 
tions on mite Srevesetion at Loran freq “n eee on 175-350 V. at 0-120 Ma. for single supply. change from 105 to 125 
methods for the computation and preperation of Loran In addition, a convenient 6.3 V.A.C. filament source is A.C. Line Voltage. 
oavigational charts, . . 
provided. The normally floating system is properly . 3 
RADAR BEACONS terminated for external grounding when desired. Ade- © Output ripple and noise 
quately protected against overloads. less than .010. 
Vol. 3. By Arthur Roberts. 


480 pp., 6x9, 248 illus., $6.00 


A guide to the design and use of radar responder beacons 


Twin Power Supply Model 210 
Complete $130.00 
Dimensions: 16”x 8” x 8” Shipping Wt. 35 Ibs. 


The employment of systems involving beacons for naviga- 


tion and for identification is critically discussed. Treats Inquiries Invited on our line of 
systems using radar sets as interrogators and systems Regulated Power Supplies 
using special nterrogators Available information is 


a P U R 5 T E L E Cc T R Dp N ¥ Cc § 
nance of beacons. 


KLYSTRONS AND 10 S. Jefferson St., Chicago 6, Ill. 
MICROWAVE TRIODES 


Vol. 7. By Donald R. Hamilton, Julian K. 

















7 = 
Knipp, and J. B. Horner Kuper. 526 pp., * 4 
6x9, 226 illus., $7.50 
Ooncerns low-power microwave triodes and kiystrons and 
their performance as local oscillators, signal generators, 
and low-power transmitters. Covers the use of triodes 
and klystrons as mixers, amplifiers, oscillators, and fre 





quency multipliers. The performance of planar triodes 
with small electrode spacing as low-power sources of CW 
and pulse power is dealt with 


COMPUTING MECHANISMS 
AND LINKAGES 


Vol 27. By Antonin Svoboda. Hu 
James, Editor. 352 pp., 6x9, 177 iltun, °34.50 


Includes recent developments on radar, dealing with com 








Low Inertia Motors, 


Save Space and Weight ‘ev isertis Motors 
With New, Plate-to-Plate ana combinations 


for 400 cycle or 


RANSICOIL @= == 


Direct plate-to-plate wind- 

ing eliminates the output { : 
Control Motors transformer in the servo © 

amplifier. Wherever weight ; 
and compactness are im- 
portant in a military or in- 
dustrial control system, this 5 
new Transicoil design de- {| 


puting mechanisms in general and including a detailed 
study of the design of bar linkages for use in computers. 
Gives a full account of novel methods for the design of 





bar linkages serving as generators of functions of one and 
two independent variables. Pays special attention to the 
design of bar linkage multipliers 


SEE THEM ON APPROVAL 


OI ei | 


McGRAW-HILL BOOK CO., Inc., 
330 W. 42nd St., New York 18 


Send me book(s) checked below for 10 days’ exam velopment is your logical ~ 
nation on approval. in 10 days I will remit for solution. & 
book(s) I keep. plus few cents fer delivery, and 
return unwanted book(s) postpaid We pay for § 
delivery if you remit with this coupon; same return P 2 - H 
privilege. } @ Varied housing designs suit- } 
© MIT Series, Vol. 4, Pierce. McKenzie and Wood- able for all standard mount- f 
ward—Loran $6. : 


ings. 


@ Motor stall torque .25 in 


1 MIT $Series, Vol. 3, Roberts—Radar Beacons 
$6.00 oz. to 4.25 in. oz. 


—Klystrons an¢d Microwave Triodes 


© MIT Series, Vol. 27, Svoboda and James—Com- 


mee 
puting Mechanisms and Linkages $4.50 


—_—_ al 


Name 


Address . 









1 

1 

1 

1 

1 
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(C0 MIT Series, Vol. 7, Hamilton, Knipp and Kuper { 

$7.50 
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sp eieteng: wort “Complete Technical Data Available. CORPORA 
Meso sg 1] [Request on Company Letterhead “=> V14 WORTH ST., 
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| NEW PRODUCTS (continued) 








pickup for both regular and long- 
playing records are now available 
in three different styles. Model 
EA-1 is designed for installation in 
radio sets and audio amplifiers. 
Model EA-2 is self-powered and 
provides bass boost, treble roll-off 
and a selection of turnover fre- 
quency. Model EA-3 is another self- 
powered unit with bass boost and 
equalization. 







15 ‘dia. 


(25 WATTS) 


Insulated Choke 


INTERNATIONAL RESISTANCE CO., 
401 N. Broad St., Philadelphia 8, 
Pa. A new line of insulated chokes 

1. recently announced has been de- 
18 dia 


signed particularly for television 


(50 WATTS 


15” P. M. LOUDSPEAKER 
Type T10/1501/15 





Maximum Power Capacity 25 watts peak A.C 

Response 40/6,000 c.p.s 

Fundamental Resonance 60 c.p.s 

iahili : n of Voice Coil Impedance 15 ohms 
Reliability es the key ote Total Flux 215,000 lines 
these high-power reproducers. Bacall Dash 4" 

Rugged in construction, yet Net Weight 28 Ibs. 6 ozs and f-m receiver requirements. Two 
built with the precision of types CLA and CL-1 are available. 
i a ahve 18” P. M. LOUDSPEAKER —, : ‘ 
scientific instruments, they Type T11/1801/6 Resistance is low enough for use as 
have been designed especially = filament choke in moderately high- 

f h d t P A lica- Maximum Power Capacity 50 watts peak A.C ‘ 2 
or Both Lo y : k OPP aa Response " 35 = power tubes. The Q is suitable for 
- F 1 Sopetast 
bine serge ae eat mee merge ap einesconmagy mip 8 broad-band tuning in f-m and tele- 
‘ee the pees = = mg Total Flux 267,000 lines Vision regions. 
sites — efficiency, clarity and Overall Depth 99/16" 
utmost dependability. Net Weight 35 Ibs es 
4 . OF Prefab Wiring 
Particularly suitable for RY Er, 
ESOCEte GEM WOE oy! meu WRIGHT AND WEAIRE LIMITED, 138 
a \z Sloane St., London SW1, England. 
a\ Ss /* The chassis illustrated is one ap- 


proach to the use of automatic wir- 
ing in which certain components re- 








15.18” HEAVY DUTY PM. 
‘ MULy~peahers 


GOODMANS INDUSTRIES LIMITED 
Lancelot Road, WEMBLEY, Middlesex, ENGLAND 
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KNOW THE 
TRUE FACTS 
OF OPERATION 

AT HIGH 


FREQUENCY with 
CW-AM-FM-TV 
TRANSMITTERS 


TERMALINE 
COAXIAL LOAD 
RESISTORS 


Frequency Range. .Zero(d-c) to 4000 mc 
Power Range........... To 2000 Watts 
Impedance...... .51.5 OHMS 





i 4 


MODEL 81 
Power Rating...... ; 50 W 
Vidi iasace Less than 1.15 to 4000mc 
MODEL 818 
Power Rating ............ ...80W 
V.S.W.R..... Less than 1.15 to 4000mc 
MODEL 82 
DN Ry ick ccccciccsccuase 500 W 
V.GWccecs Less than 1.2 to 2700mc 
MODEL 82¢ 
(water-cooled) 
Power Rating .......csseessees 2000 W 
ViGIF Rs. osc Less than 1.2 to 2700mc 











CORPORATION 


1800 E. 38" ST., CLEVELAND 14, OHIO 
Represented on the West Coast by: 
NEELY ENTERPRISES 
7422 Melrose Bivd., Hollywood 46, Calif. 


Instrumentation for Coaxial Transmission 
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Precious Metals 
in Industry 


A marked increase in service life and 













fe 






| | Cera 


the small amount of precious metal 


performance of brush contacts is mad 


i1¢ 





needed to assure superior service. 


possible by using minute quantities of Ney also offers industrial users a 


an appropriate precious metal alloy for wide range of precious metal alloys for 


the actual contact. The photograph above many specialized applications as well as 


shows brush arms and contacts used in gold solders and fine resistance wires 


a variety of typical applications. Note (bare or enameled). Details on request 


Write or phe ne (HARTFORD 2-4271) our Research Department 


THE J. M. NEY COMPANY 179 €1m steer. Hantronp 1, conv. 


SPECIALISTS IN PRETIOUS METAL METALLURGY SINCE 1312 
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TOROID COILS 
in S sizes 


A wound fo your specifications 








incorporated in filter designs \\ 





For coils with ultra-high Q—60 and up at 

cycles—consult CHICAGO. New pre- 
cision winding equipment, plus unusual pro- 
duction techniques, make possible inductance 


values that are accurate within exceedingly 
close limits. 


For filters designed to the most exacting 
specifications, consult CHICAGO. Engineering 
and manufacturing experience that has al- 
ready produced successfully in this field is at 
your disposal. 


Inquiries for coils or filters in any produc- 
tion quantity are invited. Prompt attention 
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will be given to your requirements. — 


CHICAGO TRANSFORMER 


Division of Essex Wire Corporation 
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OF IMPORTANCE TO THE 
ELECTRICAL INDUSTRY 








Vickers Magnetic Amplifier 


VICKERS ELECTRIC DIVISION, Vickers Inc., 
Announces a complete Research and Development Section 
available for your technical problems in relation to the 
following — 













MAGNETIC AMPLIFIERS 
MAGNETIC AUDIO AMPLIFIERS 
ye Vileme fe) G7 Vc) ma ticity yee) 3) 

iy Vilem ete) a) 143:m ee), bi te) &) 
POWER SATURABLE REACTORS 
RECTIFIERS 


PHOTOELECTRIC CELLS 


SERVOMECHANISMS t 

MAGNETIC FLUID CLUTCHES Ey 
SPECIAL MOTORS AND GENERATORS ' 
TRANSFORMERS + ARC-WELDERS 


CONTROLLED POWER RECTIFIERS FOR 
ELECTRO-CHEMICAL PROCESSES 





The fundamental schemes employed in many of the above involve 
general use of tubeless amplifier circuits— Magnetic Amplifiers. 


eames 6 
Te res 


For information regarding application of the above relative to your 
requirements, you are cordially invited to consult our Engineering 
Department. 


VICKERS 2\ VF? ELECTRIC. 


vigo™ 


DIVISION 


1815 LOCUST ST. ST. LOUIS 3, MISSOURI 
A UNIT OF THE SPERRY CORPORATION 
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NEW PRODUCTS (continued) 
tain their more conventional ap- 
pearance. The coil pack illustrated 
comprises coils, switches, trimmers 
and padders completely wired and 
ready for instant incorporation into 
any standard superhet receiver. 


Multichanuel Switch 


THE APPLIED SCIENCE CORP. OF 
PRINCETON, Box 44, Princeton, 
N. J., has developed a multichannel 
switch driven by a 60-cycle syn- 
chronous motor. The 4-pole model 
shown here is 2 x 8 x 4 inches in 





physical size and has 30 contacts 


per pole. These switches may be 
used for telemetering applications, 
for the display of characteristic 
curves and multichannel voltage 
comparison. 


C-R Tube Shields 


JAMES MILLEN MF6. Co., INC., 150 
Exchange St., Malden 48, Mass. 
Magnetic metal tube shields of Mu- 





\ 7 =e Ga 
metal and Nicoloi illustrated are 
representative of a complete line 


manufactured for this and other 
shielding purposes. 


Microwave Telephone Link 


FEDERAL TELEPHONE AND RADIO 
Corp., Clifton, N. J. A multichan- 
nel f-m microwave radio link capa- 
ble of simultaneously transmitting 
more than seven two-way telephone 
conversations has been developed to 
furnish point-to-point communica- 
tions or as part of a wire com- 
munications system for bridging 
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In only 1 SECOND! 


COMPLETE 
AUDIO WAVEFORM ANALYSIS 


with the 


AP-1 PANORAMIC 
SONIC ANALYZER 











Microwave 


Transmission Problems 


are a cinch with 


Waveflex Waveguides 


The WAVEFLEX waveguide incorpo- 
rates all of the advantages of rigid wave- 
guides while offering the additional 
feature of flexibility. Designers of radar, 
FM, and television transmission equip- 
ment have discovered that this combi- 
nation of properties simplifies many of 
their design problems. 


VA 


fd 





cordance with joint Army-Navy specifi- 
cations. Let us work with you in devel- 
oping special waveguides for your spe- 
cial applications. 
Literature on request 
TITEFLEX, INC. 
410 Frelinghuysen Ave., Newark 5,.N. J. 














° WAVEFLEX waveguides offer lower at- 
tentuation loss, excellent impedance 
match, and extreme flexibility without 
loss of efficiency. They are made in ac- 


A 
: Titeflex 


Product 


oe 








Osciitegraph of wave- Panoramic Sonic 
to be analyzed Analysis of the same 
i wave 








Provides the very utmost in speed. 
simplicity and directness of complex 
waveform analysis. In only one second 
the AP-1 automatically separates and 
measures the frequency and amplitude 
of wave components between 40 and 
20,000 cps. Mtoe pa frequency resolu- 
tion is i g the entire 
frequency range. Me es c 
down to 0.1%. 


New Type 12 CHANNEL 
R.F. SWEEP GENERATOR 


ago oe 
TEL INSTR 








? 


FoR gt 
TELEVISION ! 
@ Direct Reading 
@ Logarithmic Frequency Scale 
@ Linear and Two Decade Log 


Voltage Scales 
@ Input voltage range 10,000,000:1 


@ Instant Channel Selection by 
Push Button 
@ Rated for Continuous Service 
: @ Pulse Type Markers at picture 
ae ond sound corer trquencies 
Ps Y | Either or Both May be Turned 
in a random manner or while operat- On or Of 
ing or design « ts are changed. If 
your problem is measurement of har- 
monics, high frequency vibration, 
noise, intermodulation, ae or 
other sonic ph t 
overall advantages powdery by AP.1. 





No spurious markers produced. 
Accuracy 0.02% Xtal controlled. 





TYPE 1200 


Precision Wobbulator for television production line. 15 
M.C. band width on all channels. Output is oscillator 
fundamental frequency. Zero signal output reference 
baseline always present. Output lv. across 75 ohms. 
Attenuator range 60 Db. Monitor signal provided. 
PRICE $1330 F.O.B. E. RUTHERFORD, N. J. 
Write for Full Data 


TelJustrurnent Co Jnc. 


50 PATERSON AVENUE @ EAST RUTHERFORD, N. J. 


Write NOW for complete speci- 
fications, price and delivery. 


ANOHAM! 








RADIO“ *\.CORP 


+ 


10 Se. Second Ave. \Sen Cable Address 
Mount Vernon, WY PANORAMIC, NEW YORK 


Exclusive Conodian Representative: Canodion Marconi, ltd 
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NEW PRODUCTS (continued) 








difficult terrain or rivers. Use o! 
the FTL-13-A and 9-H-1 carrier 
equipment permits simultaneous 
transmission of the seven two-way 
voice channels with additional faci!- 
ities available for inclusion of 14 
two-way telegraph channels. 


Terminal Attacher 

PATTON-MACGUYER Co., Providence, 
R. I. A new terminal attaching 
and soldering machine attaches 
terminals of various sizes and types 
at the rate of 1,200 per hour. The 
machine utilizes terminals in strip 





form supplied on reels. Details oi 
the operation of the machine, which 
is sold outright, can be supplied. 
Samples of wire and terminal to be 
attached should be furnished. 


Miniature Capacitors 


RADIO MATERIALS CorP., 1708 Bel- 
mont Ave., Chicago 13, Ill. The 
1,000-uuf Discap bypass capacitors 


7 ny 
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A TRUE | 


ELECTROSTATIC 
. VOLTMETER 





a 


This instrument permits voltage 
readings on AC or DC circuits of 
very high resistance. The only cur- 
rent drawn is the very small leak- 


age current and a very low 





capacitance current on AC circuits. 
Very useful for the many high vol- 
tage—low current circuits employed 
in nuclear research. Available with 
full scale voltages ranging between 
300 and 3500 volts. Special lab- 
oratory instrument available with 
full scale reading of 150 volts. Full 
scale capacitance ranges from 8 
mmfds for the 3500 volt model to 
100 mmfds for the 150 volt instru- 
ment. Magnetic damping. 212” dial. 
Write for complete specifications. 
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FERRANTI ELECTRIC, INC. 
30 Rockefeller Plaza « New York 20, N. Y. 
FERRANTI, LTD., Hollinwood, England 
FERRANTI ELECTRIC, LTD., Toronto, Canada 





KNURLING ge 


MAKES Drsvtes am .s 





RAKO 


Reg. U. S. Pat. Off 


SOCKET 
SET SCREWS 


SELF-LOCKERS 
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Knurling of Socket “UNBRAKO” 

Screws originated with KNURLED 

“Unbrako” in 1934 THREAD 
Pat'd 


Set Screws must “stay put”. To make sure they do—LOCK THEM! Yes, no 
r-atter what your set screw application may be, there's an “UNBRAKO” Self 
Locking Set Screw to lock your requirements, because all patented “UNBRAKO” 
Set Screws can be made SELF-LOCKING through KNURLING. They positively 
won't shake loose 

The patented Knurled Thread of this “UNBRAKO” Socket Set Screw is swaged— 
making it a most excellent Self-Locker for applicat.ons requiring cone, oval, flat 
or other points except cup, and for use with hardened shafts 

Write us for the name and address of your nearest ‘““UNBRAKO"” Indus- 
trial Distributor and for your copy of the ““UNBRAKO” Catalog. 


OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNSYLVANIA. BOX 596 
DETROIT ° ST. Louis ° 


REDUCE ASSEMBLY 
REJECTS WITH... 





CHICAGO e SAN FRANCISCO 


greAtiTe 
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«.«» THAT WITHSTAND HIGH SOLDERING 
TEMPERATURES 


... ARE IMMUNE TO ROUGH SHOP 
HANDLING 


... HAVE TINNED SHOULDER FOR RAPID 
ASSEMBLY 


.»+ FOR 200°C SERVICE ON SPECIAL 
ORDER 


A tinned surface, permanently bonded to the glazed 
body of these terminals permits rapid soldering to any 
metal enclosure. Exceptional strength of the steatite 
body practically eliminates assembly rejects that fre- 
quently result when other types of terminals are sub- 
jected to soldering temperatures or rough handling. 
Leads are brought out through an axial hole in the 
center of the bushing and terminated on the uinned lug. 
A drop of solder on the hole effects a complete hermetic 
seal. For complete information concerning tinned 
Steatite terminals, call or write today. 


CERAMICS and STEATITE CORP. 


OFFICES ond PLANT: CROW’S MILL ROAD, KEASBEY, N.J. 





RCON PORCELAIN, ALUMINA, LIGHT-DUTY REFRACTORIES, CHEMICAL STONEWARE 
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NEW PRODUCTS (continued) 


: measuring 4 inch in diameter are 


WEBSTER ELECTRIC ' 
° -. , | rated at 400 volts and tested at 
: 1,000 volts. The 5,000-uyf units 
Ca eT e | have the same diameter, carry a 


service rating of 600 volts, and pass 


a 1,200-volt test. They are made 
Cc RYSTAL CARTRID GES moisture proof over a phenolic coat- 
‘ . ing by a chlorinated rubber lacquer 
that meet the requirements for unites. 
' 33%, 45 and 78 RPM Records 


—— 


D-C Timers 


oO 7 a: ink HAYDON MFé«. Co., INC., Torrington, 

~ Conn. The 9200 series d-c motor is 
a low-voltage permanent-magnet 
type with uniform torque and speed 
characteristics requiring no me- 


on —— 


The model F16 is an all-purpose crystal cartridge employing two sep- 
arate needles to permit playing both fine-cut and standard records . 
with a single tone arm and three-speed turntable. The cartridge can 













be rotated 180° in the arm to bring the a needle into playing 
position. The model F16 is a quality cartridge with ideal response 
Characteristics 


MEEOLE 3 mL PT 


LOCATING & LOCKING SPRING 


MEEOLE STOP) / TAB FOR 3 MIL PT WEEOLE 
\ 





by SPECIFICATIONS 

APPLICATION: 333 RPM,45 STYLE: Osmium-tipped, re- 
RPM and 78 RPM. placeable. 1-mil point for 

TRACKING PRESSURE: 33% and 45 RPM, 3-mil 
7 grams for all speeds. pointforstandard78RPM. | 

CONSTRUCTION: Stamped TERMINALS: Pin type, | | 
aluminum half-shells. A ie aaa j 

stop = FRONT BRACKET: Extends 9 ° 4 ; : 

MEEOLE, | wi PT through front of pick-up OUTPUT: 8 volt for 33% chanical governor. The basic motor 
arm to permit rotating and 45 RPM, 1.2 volts for | as a spee 900 ? v al- 
cartridge 180.° standard 78 RPM. has a s peed of 90 rpm at 6 al 

though the actual output speed is 
affected by changes in voltage, 
: , | temperature, and load. Several 
{ J | types of timers utilizing d-c motors 


are available for a variety of serv- 
ices requiring separate time delays 
or timing intervals. 


Sweep Signal Generator 


PRECISION APPARATUS Co., INC., 
92-27 Horace Harding Blvd., Elm- 
hurst, L. L, N. Y. Series E-400 
sweep signal generator o‘Ters con- 


is newly developed tinuous frequency coverage from 





The Model A-1 crystal cartridge 








miniature in site and ide ily adapted for tone aqt ends ae 444 2 to 240 mc in five bands; continu- 
arms of modern styling and function It mounts ous narrow and wide band sweep 
either a 1-mil or 3-mil point stylus or both, making 
t applicable to all types of recordings in use today. SPECIFICATIONS -_ 
Tracking pressure is only 7 grams meeting the 
requirements of 33% and 45 RPM as well as the APPLICATION: 334, 45 and 78 
standard 78 RPM records. Adaptor brackets sup- RPM recordings 
plied for mounting in arms originally designed for 
standard cartridges : CONSTRUCTION: Bakelite 

housing 


WEBSTER Na ELECTRIC TERMINALS: Pin type. 


A STYLI: Osmium- or Sapphire- 


RACINE |[™’*" WISCONSIN é 
Established 1909 tipped 
Export Dept.: 13 £. 40th Street. New York (16), N.Y. Cable Address 
ARLAB"’ New York City TRACKING PRESSURE: 7 grams 
“Where Quality is a Responsibility and Fair Dealing OUTPUT: 1 volt at 1000 cps. 


an Obligation” 
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Wires drawn to .0004” diometer 


Ribbon rolled to 0001” 


thickness 


Wollaston Process Wire 0005 to 000010 


Made in almost all ductile metals and alloys; 
or we will draw wire from your own metals. 


Your inquiry, with engineering 
specifications is invited. 


SIGMUND COHN CORP. 


44 GOLD ST. NEW YORK 


SINCE KN 1901 
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Ana illustrations - all full size - of hundreds of items you will use. 
- is a table of resistors for operation of lamps on all voltages. 
CGantetete dimensional data on each unit. 


= than 2,000 Underwriters’ Listed Assemblies. 


USEFUL INFORMATION 


Engineers, designers, purchasing agents — 


GET YOUR COPY 


You will find complete data on the lamps used in pilot lights. 










192 PAGES of 





The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights. 


900 BROADWAY, NEW YORK 3, N. Y. 







TELEPHONE SPRING 7-1300 








= Write jor Handbook v- 


Small, but important features of design 
and construction make Acme Electric Trans- 
formers better performers. For example, 
cores are riveted as well as bolted, and 
varnish impregnated to positively elimi- 
nate any “hum or buzz.” Acme Electric en- 
gineers can design a Power Transformer, 


ACME ELECTRIC CORPORATION « 
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Filter Reactor, Vertical Sweep Output 
Transformer, to your exact requirement, 
from standard parts and assemblies to 
provide better performance for your set. 

The 500 V.A. Acme Electric Television 
Power transformer, may be the solution to 
your problem of better set performance. 


315 Water St., Cuba, N. Y., U.S.A. 


TRA MS FO 8 MER S 
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General Engineering Co. (Radcliffe) Ltd., Station Works, Bury Road, Radcliffe, 


Kinney Single Stage 
Duplex Pump 


For HIGH VACUUM PUMPS! 


From every angle, KINNEY is the vacuum pump for creating and mcin- 
taining low absolute pressures — at high speed = at low cost. It pays to 
get these extra KINNEY features: 


e HIGH VOLUMETRIC EFFICIENCY means rapid pump down, re- 
duced production time, and lower power costs. One Kinney Pump 
often replaces several less efficient units, 


e EFFECTIVE OIL SEAL produces extremely low absolute pressures, 
insures positive lubrication for long equipment life. Typical case: 
Kinney Pump still in perfect condition after 9,000 continuous hours 
on toughest service. 

e RUGGED, DURABLE CONSTRUCTION puts vacuum processing on 
a production basis. Kinney Pumps are the accepted “standard” for 
low pressure processing throughout the world. 


e UNIQUE ROTATING PLUNGER MECHANISM gives long, depend- 


able service. Withstands rigorous operating conditions. 


e COMPLETE RANGE OF PUMPS... 8 single stage models and 2 
compound models. Capacities from 13 to 702 cy. ft. per min. — low 
absolute pressures to .5 micron, 


Write for Bulletin V-45 
KINNEY MANUFACTURING COMPANY 


3565 WASHINGTON ST., BOSTON 30, MASS. 


NEW YORK * CHICAGO * CLEVELAND * PHILADELPHIA * LOS ANGELES * SAN FRANCISCO 


FOREIGN REPRESENTATIVES 


Horrocks, Roxburgh Pty., Ltd., Melbourne, C. |. Australia 
W. S. Thomas & Taylor Pty., Ltd., Johannesburg, Union of South Africa 
Novelectric, Ltd., Zurich, Switzerland 


WE ALSO MANUFACTURE LIQUID PUMPS, CLUTCHES AND BITUMINOUS DISTRIBUTORS 

























Lancashire, England | 





NEW PRODUCTS 





(continued) 


direct reading from 0 to 1 mc and 
0 to 10 me. External a-m input 
terminals afford direct means for 
amplitude modulation of the com- 
plete r-f range, with or without 
the presence of f-m. External 
deviation input terminals allow 
direct sweep operation at any de- 
sired frequency. 


D-C Amplifier 


ELECTRONIC TUBE CorP., 1200 E. 
Mermaid Lane, Philadelphia 18, Pa. 
Model EDA high-gain d-c amplifier 
is designed to be used with an oscil- 
loscope for viewing phenomena 





ranging from d-ce to 30,000 eps. 
Amplifier and power supply are 
separate units mounted in a relay 
rack type of cabinet. Power con- 
sumption is 250 watts, 115 volts, 60 
cps. Gain is 25,000 adjustable in 
steps of 100, 80, 60, 40, 20 and 0 
percent. Maximum output voltage 
is 400 volts peak-to-peak. 


Special Tele Tubes 

SYLVANIA ELECTRIC PrRopDUCTS INC., 
500 Fifth Ave., New York 18, N. Y. 
A new line of specially processed 
receiving tubes for replacement 
service in television receivers is 
now available. The new tubes are 
identified by orange and green 
cartons. Included are the follow- 





| 
| 
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NEW PRODUCTS (continued) 


ing types: 1B3GT, 6AG5, 6AL5, 
6BG6G, 6J6, 6K6GT, 7B4, 7B5, 7C5, 
7F7, 7TH7, 7N7, and 7Z4. Except 
for the types 1B3GT and 6BG6G 
which are made only for television 
receivers, the list prices for the 
special tubes will be slightly higher 
than for corresponding regular 
types. 


Smoke Detector 


WALTER KIDDE & Co., INC., 40 East 
34th St., New York 16, N. Y. A 
new single unit photoelectric smoke 
detector operates on the principle 
of a continuous sample of air being 
drawn from the protected space 





through an individual piping sys- 
tem into an analyzer tube. In this 
tube, the air sample passes through 
a filter screen that removes dust 
and dirt and then into a beam of 
light focused on a photocell. Smoke 
cuts down the amount of light 
reaching the cell and sets off an 
alarm. 


Thermocouple 


FARRAND OPTICAL Co., INC., 4401 
Bronx Boulevard, New York 66, N. 
Y. Anew thermocouple of the Hor- 
nig-O’Keefe type is particularly 
suitable for thermal radiation 
measurements employing chopped 
or modulated radiation at frequen- 
cies up to 10 cycles per second. Ac- 
tive target surface is | mm square. 
Spectral range with KBr window 
is 0.3 to 25 microns. The resistance 
is between 6 and 10 ohms. The d-c 
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ing opera 
tions at the RCA hae Department 
plant, Lancaster, Pennsylvania 





THE CENCO-MEGAVAC PUMP 


is an excellent mechanical unit for high speed 
evacuating in cathode-ray and television tube pro- 
duction. This pump is proved for fast initial evacua- 
tion and dependable and trouble-free service. 
Makes an ideal unit for backing glass or metal diffu- 
sion pumps. Speed at | micron, 375 ml; vacuum, 0.1 
micron or better. No. 92015A Cenco-Megavac Pump 
mounted with base and motor for 115 volt, 60 cycle 
GOS, oa vnc nwaedndevstncasnesessens $198.00 


Also available with motors for 
other voltages and frequencies. 


Write Dept. B. |. for engineering 
Bulletin 10 “High Vacuum Equipment”. ss or 


CENTRAL SU reret ETC COMPANY 


Se veestlefec Annaratut + thraemends - Chemecals 


1700 IRVING PARK ROAD. CHICAGO 13 


NEW YORK BOSTON SANFRANCISCO NEWARK LOS ANGELES TORONTO MONTREAL 
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DISK RECORDER 


For Lip Synchronous 


STANDARD AND MICROGROOVE 
RECORDING 





FAIRCHILD STUDIO RECORDER, UNIT 523 


@ Continuous variation of pitch from 80 to over 500 lines per 
inch. 


@ Instant variation of pitch with only one feed screw and the 
Fairchild precision selector. 


® Ability to change pitch while in operation increases dy- 
namic range. 


® Visible armature in the Fairchild cutterhead permits easy 
and accurate alignment for high recording level—without distortion. 


® Absolute synchronism for use with sound on film dubbing. 


® Velvet smooth direct to center turntable gear drive—elim- 
inates slippage, musical pitch change and insures positive timing of 
program material. 


® Laboratory quality microscope with adjustable light for 
visual examination of the groove side walls. 


@ Vernier control of depth and angle of cut—adjustable during 
recording. 


® Precision recording—simplified operation. 


Above are some of the features that are responsible — 
for the professional performance of the Fairchild SOUND 
Studio Recorder. Designed for continuous duty, the EQUIPMEN 
Fairchild Unit 523 offers the utmost in equipment 
flexibility for recording Standard NAB or MICRO- 
GROOVE pitch instantaneous transcriptions and 
masters. One lathe, one feed screw, one drive, one 
unit — FAIRCHILD. 





The Fairchild Recording Equipment Corporation also manufactures a com- 
plete line of audio equipment for recording installations. Write to us 
about your specific requirements and for complete details about UNIT 523. 


RECORDING EQUIPMENT CORPORATION 





154TH STREET AND 7TH AVENUE, WHITESTONE, L. I., N. Y. 








NEW PRODUCTS (continued) 


sensitivity is greater than 6 watts 
per volt, obtained for a time con- 
stant of approximately 35 milli- 
seconds. Dimensions of the thermo- 
couple case have been chosen to sub- 
tend approximately 10 percent of 
the area of a 60 mm diameter spher- 
ical mirror when the housed 
thermocouple is placed at its focus. 


Triangular Retainer 


WALDES KOHINOOR, INC., 47-16 
Austel Place, Long Island City 1, 
N. Y. Truarce triangular retainer 
type 5305 has been developed par- 





ticularly to prevent end play on 
relatively soft shafts as cold rolled 
steel, castings and plastic materials. 
Complete information and specifi- 
cations can be obtained from the 
manufacturer. 


Meter Relay 


ASSEMBLY PRODUCTS INC., Chagrin 
Falls, Ohio. Positive contact on 
changes in current or voltage of as 
little as 0.6 microampere or a frac- 





tion of a millivolt is possible with 
the meter illustrated. The contact 


point is adjustable over the entire 
scale are. 


Subminiature Motor 


HOLTZER-CABOT, INC., 125 Amory 
St., Boston 19, Mass. Type RBDS- 
0810 motor operates on a field cur- 
rent of 6 ma with a stalled arma- 
ture current of 0.8 amp. Maximum 
speed is 14,000 rpm, weight is 83 
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Wherever power drives or 
remote control are re- 
quired, you can depend 
upon us to produce the 
Flexible Shafts that will 
meet the exact specifica- 
tions. We have years of 
peri in ac 
ing flexible shafting for 
eli types of industry. If 
we do not have what you 
require in stock, we can 
meke shafts to your speci- 
Our i 
will be glad to work out 
your problems without 
obligation. 











| - 










A mere 


6 ounces! Folds 


compactly. | 


OK I no HANDS! \~— 


GET MAXIMUM EFFICIENCY 
IN TESTING WITH ROANWELL'S 
STYLE 197 FOLDING HANDSET 











WRITE FOR MANUAL D Wearer’s hands are free at all times with Now being used extensively for maximum 
the Roanwell Folding Handset! Combina- efficiency in testing by such outstanding 
tion mouth-to-ear unit makes it possible organizations as: 
to talk and move head simultaneously N. Y. Central Railroad . . . 
without loss of contact or time. Light- Westinghouse Electric . . . 
weight receiver and single wire head band Bendix Aviation ... 
eliminate headache complaints. Folded, Otis Elevator Co. .. 

y it can be stowed away in pocket. Inter- American District Telegraph. 
F. W. STEWART MFC. CORP. poe sg with conventional telephone Roanwell specializes in fitting assemblies 
to your exact needs. Write for details 
ont, Geese an ak AVE of typical assemblies . . . and a copy of 


our new catalog 


WEST COAST BRANCH Hebanemnten en P 
43! VENICE BLVD LOS ANGELES 15, CAL 
. CORPORATION * 662 PACIFIC ST. « BROOKLYN 17, N. Y. 









Hundreds of standard 
] —or, how to 

TOL MULTUM in PARVO 25 
TERMINAL PANELS Requirements 


Complete equipment for 
SPECIALS 





Tite narrow-band filter 
Several pages of Jones for a carrier telephone 
Catalog No. 17 illustrate 


standard and special pan- 













system was cut in size to 


Send your eis we are constantly pro- less than half by the use 
specifications ducing. Latest special of Lenkurt Toroidal 
for prompt equipment enables us 


promptly to produce prac- Coils as inductors. At the 
tically any panel required. same time, performance 
Send print or description 
for prices, without obliga- 
tion. Hundreds of standard by 30 per cent. 

terminal strips also listed, For you, Lenkurt Tor- 
Send fer Catalog wither oidal Coils may help by 


gineering drawings ond ‘ arse 
data. saving space, permitting 


JONES MEANS closer mounting of parts, 
improving Q, simplifying 
shielding. Write: 


capability was increased 





Lenkurt knows how 


oonkutt LENKURT ELECTRIC CO. 





SAN CARLOS ° CALIFORNIA 
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RELIANCE 


V+$ 


DRIVE 


ELECTRONIC ADJUSTABLE-SPEED DRIVE 
FOR A-C CIRCUITS Provides centralized control for 


simple action. Features starting, quick-stopping, jogging, 


inching or creeping, reversing, with infinite speed adjust- 


ments and controlled acceleration and deceleration. 





HAYDON-TIMED for accurate action 


The all-electric Reliance V*S Drive employs a special Haydon timer 
to provide a 30 or 45 second preheating cycle to protect the power 
tube, while still cold, against premature application of the load. The 
timer also features delayed reset to permit other relays to operate in 
the interval and to provide against complete recycling in the event of 
momentary power failures. Reliance is but one of hundreds of 
nationally known manufacturers relying on Haydon 
timers for better product performance. When con- 
fronted with a timing problem, take advantage of 
Haydon Time Engineering Service. There is a Hay- 
don representative near you to discuss and demon- 
strate timing motors and devices 

Haydon specializes in the design and mass produc- 
tion of inexpensive timers of many types for volume 
applications. If it’s about time, call for Haydon. 
Write for your copy of the Haydon catalog, com- 
plete with illustrations, application information, speci- 
fications and dimensional drawings. 


Write 2417 Elm Street, Torrington, Connecticut 


MANUFACTURING COMPANY, INC. 


CONNECTICUT 


YOUR PRODUCTS 


sme) a an [cage], AY. 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 





NEW PRODUCTS 


(continued) 





oz, and it delivers 1/500th 
The d-c motor has two in- 
dependent high-impedance __ field 
windings for reversible operation. 
It is 12 inches 
measures 2 9/16 
hubs. 


horse- 
power. 


in and 


between 


diameter 
inches 


Radio Terminal Connector 


CANNON ELECTRIC DEVELOPMENT 
Co., 3209 Humboldt St., Los 
Angeles 31, Calif. A new RTC 


series of connectors recently made 
available requires 
simple 


low separation 
mounting method, 


moisture-drain holes in receptacle 


‘orce, 





section, provision for lacing down 
wires to plug after soldering to 
contacts. Two types of connection 
available, crimp-on 
Minimum flashover 


are or solder. 
is 2,500 volts 
and the contacts will carry up to 5 
amperes. Complete information as 
to size and contact combinations is 


written up in bulletin RTC-1. 


Aircraft Relays 


WARD LEONARD ELECTRIC 
Mount Vernon, N. Y. 
aircraft 


Co., 
Bulletin 103 
relays 


power have 


been designed for remote and auto- 


type 


matic control purposes in locations 
in which of vibration 
3asic parts 
are mounted on a molded phenolic 
base with front-connected port type 
terminal inserts. 


conditions 
and shock are present. 


These d-c relays 
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NEW PRODUCTS (continued) 





withstand acceleration tests above 
10 g as well as vibrations of 60 
cycles with s2-inch amplitude. 


Replacement Transformers 


THORDARSON ELECTRIC MFG. DIVv., 
MAGUIRE INDUSTRIES, INC., 500 
West Huron St., Chicago, Ill. A 
new line of rep!acement transform- 





ers, called the 24-line, is now avail- 
able in power and output types. 
Further specifications are available 
from the manufacturer. 


Stabilizing Amplifier 

GENERAL ELECTRIC CO., Syracuse, 
N. Y. Type TV-16-A stabilizing 
amplifier is designed for use in 
studios and at transmitters as a 
picture line amplifier or as an 
amplifier for remote line and radio 
relay links. Frequency response is 
flat within 5 percent from 0 to 5 
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DUAL 
RESPONSE 


' High Fidelity ol 
: , want it! ; 
































Ne 
Instantly Gives Y° 


Sate. Oe 
Characterist¢ = 


- or Rising 


ees 
2 


.. the Only High Level Cardioid Crystal | 
Microphone with All these Features! 
+ EXCLUSIVE E-V DUAL FREQUENCY RESPONSE 


Convenient screw control provides: 

1. Smooth, Wide Range Response for High 
Fidelity Sound Pick-up. 

2. Wide Range with Rising Characteristic 
for extra crispness of speech or em- 
bhasis of high frequencies. 

* HIGH OUTPUT LEVEL 
* E V MECHANOPHASE* CARDIOID 
Overcomes background noise, rever- 
beration, feedback. Extends front pick- 
up range. Solves troublesome 
problems. 
* ENCLOSED METAL-SEAL CRYSTAL 
Greater Protection against Moisture 
* BUILT-IN “ON-OFF” SWITCH 
* HIGHEST PURITY PRESSURE CAST CASE 
% DURABLE SATIN CHROMIUM FINISH 
* TILTABLE HEAD. %”-27 THREAD 
* BUILT-IN CABLE CONNECTOR 

Favorite of thousands for its quality, its 

performance, its value! 

CARDAX Model 950.List Price . $39.50 

CARDAX Model 950A. Made to match 
Collins 32V-1. Built-in control 
switch. MC-3 connector on free end 
of cable. List Price $42.30 

Send for Full Facts Today 
NO FINER CHOICE THAN 


) 
Sleche Yorce 
ELECTRO-VOICE, INC., BUCHANAN, MICH. 


EXPORT: 13 East 40th St., New York 16, U.S.A. 
Cables: Ariab 


E-V Pat. Pend. Licensed under Brush Patents. 














HERE'S MORE PROOF 


THAT TUBES WITH 


SPEER GRAPHITE ANODES 
CAN TAKE IT 





At the recent IRE show, a leading manufacturer 
of electronic tubes proved conclusively that 
graphite anode vacuum tubes stand up under 
punishment three times more severe than normal operation requires. An 
overload, triple the anode dissipation rating of the tubes, was poured on 
continuously, The graphite anodes . . . Speer-made, operated red hot 
(900 degrees C.), dissipated heat at an extremely high rate, yet no gas 
was created, tube characteristics remained constant. 

Test after test proves that no other type of anode can take the 
beating graphite anodes can, and last . . . a good reason why it will 
pay you to use graphite anode vacuum tubes for maximum efficiency 


at lowest cost wherever operating conditions are severe. 


@ 
Speer 


CARBON COMPANY 





brushes contacts - welding electrodes - graphite anodes -rheostat discs - packing rings - carbon paris 
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NEW PRODUCTS (continued) 


me; input voltage range is from 
0.2 to 3 v, peak to peak, composite 
video, 10 to 40 percent supersync; 
output is from 1.5 to 2.5 v, peak to 
peak, adjustable, also 0.3 to 0.5 v, 
monitor output. 


Pocket Tester 

TRIPLETT ELECTRICAL INSTRUMENT 
Co., Bluffton, Ohio. Model 698 bat- 
tery tester measures in the range 
from 1.5 to 90 volts. A three-color 





scale gives additiona! indication of 
the ability of the battery under test 
to supply the power required of it 
in actual use. The instrument 
weighs 1} pounds. 


Tele Booster 


Bup RApI0, INC., 2118 East 55th St., 
Cleveland, Ohio. Television antenna 
booster TAB 81 provides separate 
amplifiers for high and low chan- 
nels. The equipment which is con- 
nected between leadin and receiver 
is completely enclosed. List price 
is $29.75. 


Pocket Signal Generator 


RADEX CorpP., 2076 Elston Ave., Chi- 
cago 14, Ill. The Pocketracer is an 
r-f and audio signal source of the 
interrupter type that operates on a 
small self-contained flashlight cell. 
Current consumption is 50 ma. 
Price is $4.50. 


Multitester 


RADIO CITY PRopuctTs Co., 152 West 
25 St., New York, N. Y. Model 
447A is a streamlined version of 
the model 447. With a new battery 
arrangement and magnesium panel 
the equipment is somewhat lighter. 
Voltages up to 2,500 d-c, and 1,000 
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NEW PRODUCTS (continued) | AIRCRAFT 
RADIO P 
CORPORATION 








a-c, current up to 1,000 ma d-c and 
10 amp, and resistance up to 1 
megohm can be measured directly 
with the instrument. Output volt- 
age can also be measured. 


=F 


Literature 





Television Tuner. Guthman In- 
ternational Corp., 75 West St., New 
York 6, N. Y. A recent four-page 
folder covers the model 34-1024 
television tuner and channel se- 
lector which features a high gain 
and good selectivity. Circuit dia- 
yram, dimensional drawing and 
operational data are included. 


Miniature Tubes. Hytron Radio & 
Electronics Corp., 76 Lafayette St., 
Salem, Mass. The third edition of 
the reference guide for miniature 
electron tubes contains pertinent 
characteristics, data and basing 
diagrams for 91 types, regardless 
of make. 


) 


Jelemyalelem i t-relela cater: 


Magnetic Amplifier. Vickers Elec- 
tric Division, Vickers Ine., 1815 
Locust St., St. Louis 3, Mo. Bulle- 
tin VT-2000 devotes 32 pages to a 
description of circuits, character- 
istics and applications of the mag- 


- nd 
netic amplifier. 900-2100 megacycles, single ba 


... for research and for 
production testing 


Continuous coverage with single-dial 


Variable Capacitors. E. F. John- control directly calibrated 


pi Ce, & gales Minn. : atalog Directly calibrated attenuator, 0 to -120 dbm 
702 covers a line of ceramic sold- 

ered variable capacitors. The four- CW or AM pulse modulation 

page illustrated description gives 
chief features, specifications and 
list prices. 


Extensive pulse circuitry 


Write for details 


Selenium Rectifiers. Fansteel 
Metallurgical Corp., North Chi- 
cago, Ill. Bulletin RDP-112 is a = ° 
16-page booklet of engineering in- fliccraft Radio Corporation 
formation pointing out the limita- BOONTON, New Jersey 

tions as well as the capabilities of 
selenium rectifiers. The booklet 
is designed to aid in the selection, Dependable Electronic Equipment Since 1928 
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Pin Contacts 


DIELECTRIC ELEMENTS 





ie 


Pin Rear Pin Front 
Insulotor Insulator 





I 





Pin or Male 
Insert Elements 


INSE 





ASSEMBLY FEATURES 





Carefully tested high conductivity 
alloys are used in the manufacturing 
of contacts in Amphenol “AN” con- 
nectors. An unusually compact unit 
with high current carrying capacity 
and low voltage drop is provided by 
Amphenol-engineered design. Pin 
elements available in pressurized 
and explosion-proof construction. 


The dielectric material in Amphenol 
“AN” connectors is highest-grade 
thermosetting plastic, selected to 
provide high arc resistance, high im- 
pact strength, and negligible mois- 
ture absorption. Inserts and backing 
discs are the heaviest to be found 
in the AN connector field . . . made 
to withstand roughest handling and 
operating conditions. 


No auxiliary parts necessary to hold 
contacts in place . . . dielectric ele- 
ments and contacts are especially 
designed for easy assembly. 
Contact solder pockets in Am- 
phenol connectors are always uni- 
formly aligned and cannot turn. 
This feature saves as much as 40% 
in assembling time, making these 
connectors lowest in cost. 


“AN” connectors are available in 
five major shell designs, each ac- 
commodating over 200 styles of 
contact inserts. Interchangeable 
within the connector shells, either 
plug or receptacle can be supplied 
for the live side of the line. No aux- 
iliary ts or tools are required to 
assemble the elements which are 
held securely in the connector shell 
by means of a phosphor bronze re- 
tainer ring. 














Socket Contacts 


Socket Front Socket Rear 
Insulator Insulator 


a 


Socket or Female 
Insert? Elements 











Socket Insert (Female) 


NEW PRODUCTS (continued) 


purchase and use of rectifiers. 


Dry Electrolytic Capacitors. P. R. 
Mallory & Co., Inc., 3029 E. Wash- 
ington St., Indianapolis 6, Ind., has 
published an engineering refer- 
ence data folder on types FP and 
WP capacitors. Detailed diagrams 
and specifications are included. 


Replacement Capacitors. Cornell- 
Dubilier Electric Corp., South 
Plainfield, N. J., has made avail- 
able a 56-page encyclopedia, No. 
163, on replacement capacitors for 
motor-starting and other a-c appli- 
cations. Included in the guide are 
alphabetical and numerical list- 
ings of motor part numbers, a 
index of replacements, a 
catalog listing and technical in- 
formation. 


cross 


Relay Catalog. Potter & Brumfield 
Sales Co., 549 W. Washington 
Blvd., Chicago 6, Ill. Catalog 149 
illustrates and describes a line of 
15 basic models of general purpose 
appliance, motor-starting and tele- 
phone-type relays with 7,000 dif- 
ferent specifications. 


Voltage Regulation. Sorensen and 
Co., Inc., 375 Fairfield Ave., Stam- 
ford, Conn., now publishes a four- 
page bimonthly house organ de- 
voted to new developments in the 
voltage-regulation field. Anyone 
interested may write to be placed 
on the free mailing list. 


Interval Timer. R. W. Cramer Co., 
Inc., Centerbrook, Conn. Bulletin 
130 describes the function, appli- 
cation, distinctive features and 
construction of the type IG inter- 
val timer. Time ranges and price 
list are included. 


Gamma Counter Tubes. Ballantine 
Laboratories, Inc., Boonton, N. J. 
A small folder describes a line of 
G-M counters intended mainly for 
A table of 
specifications covers the types now 
in production. 


cosmic ray research. 


Converter Catalog. Carter Motor 
Co., 2644 N. Maplewood Ave., Chi- 





Write for your copy of Amphenol’s comprehensive 
and illustrated catalog on "AN" and "97" Connec- 
tors. Please send request on company letterbead to 


Dept. H. 
plete electrical mechanical 
AMERICAN PHENOLIC CORPORATION specifications on a line of convert- 


1830 SO. 54TH AVENUE } ers 


Pin Insert (Male) 







cago, Ill. Catalog 349 consists of 
16 illustrated pages giving com- 
and 





throughout the entire range of 


CHICAGO 50, ILLINOIS 


input and output voltages, includ- 


| 
ing models for television opera- 
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Use the Vacuum Pump 
that Gives You 


v Faster Pump Down 


v Lower Pressure 
v Higher Efficiency 
¥ Longer Service 





For vacuum exhausting 
ot low pressures in 
electronic and electrical 
work: Beach-Russ Type 
RP Pumps offer the ad- 
vantages of positive, ro- 
tary, automatically lubri- 
cated, noiseless and vi- 
brationiess performance 
thot puts them at the 
top either for final vac- 
vum or for backing dif- 
fusion pumps. Fitted for 
Pressure down to 2 to 
4 microns. Thousands in 
use in your industry. 





Capacity —17 to 
845 ¢.f.m. 


Write 
for 
Catalog 
No. 84 








BEACH-RUSS COMPANY 


52 CHURCH ST. NEW YORK 7, N. Y. 





Ld STEATITE 
CERAMIC 





Design engineers and manufacturers in the 


radio, electrical and electronic fields are 
finding in LAVITE the precise qualities 
called for in their specifications . . . high 


compressive and dielectric strength, low 
moisture absorption and resistance to rot, 
fumes, acids, and high heat. The exceed- 
ingly low loss-factor of LAVITE plus its 
excellent workability makes it ideal for all 
high frequency applications. 


Complete details on request 








. M. STEWARD MFG. COMPANY 


Office & Works: Chattanooga, Tenn 


cago * Los Angeles 
Philadelphia 
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, ° [_ FOR 50 TO 
NOW! 500 Mcs 


RF Power and SWR Monitor 


ri) 


© SPECIFICATIONS 








Frequency Range 50 to 500 MCS MODEL MM 401 and Adapters 
Impedance ... 51.5 ohms Power and SWR readings are in 
Connectors... Standard 1 5g” flanged 51.5 ohm - dependent of frequency with this 

Adapters available for RG-17/U and RG-8 newest Micro-Match. This instru 
Accuracy 4% of full scale for RF ete te ment monitors both transmitter 


and load characteristics in the fre 


10% for standing wave ratio quency range from 50 to 500 MCS 


Power Ranges: 


Model MM 401 ... 0 to 400 watts PRICE 
MM = 0 to — Micro-Match (all models). $225.00 
MM 4 0 to 4 Ad h 28.00 
Reflection Cocfficent Negligible (less than 0.01) ee earns $ 


Write for complete descriptive literature. 


M. C. JONES ELECTRONICS COMPANY srisrot, conn. 





Distributed outside continental U. S. A. by RCA International Division Radio Corporation of America 

















Proportional Unit —Two proportional and 
one standard AGASTAT combination. 


PROPORTIONAL AGASTAT-— Provides time delay pro- 
portional to any power failure time up to 15 minutes. 
Custom built to specification. 

Complete data on request. 


A’G'A 
AMERICAN GAS ACCUMULATOR COMPANY 
1029 Newark Avenue «¢ Elizabeth 3, New Jersey 
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The 263-B portable beta and gamma survey meter utilizes 
the results of field recommendations to produce a more 
stable—compact—sturdy—sensitive counter. 


@ It uses the new 1B85 counter tube for greater uniformity. 


@ A new watertight probe has been added with 360° angle 
sensitivity. 


@ It uses the new 5828 vacuum tube for greater reliability. 


@ It has provisions for independent calibration of the three 
sensitive ranges. 


@ Calibration ranges 20.0——2.0—0.2 milliroentgens with 
gamma radiation from radium. 


@A pulse shaping diode provides linear calibration. 
@ A lowered center of gravity by 1} inches improves handling 


stability. 


The 263-B is an instrument designed to meet the exacting 
demands of today. 


5806 HOUGH AVENUE 
CLEVELAND 3, OHIO 
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NEW PRODUCTS (continued) 


tion, as well as those for record- 
ing, sound projection and mobile 
communications applications. 


High-Frequency Instruments. Kay 
Electric Co., 14 Maple Ave., Pine 
Brook, N. J. Bulletins and re- 
prints now available give informa- 
tion with specifications on the 
Mega-Sweep, Mega-Match and 
Mega-Pulser. A catalog with more 
complete technical data may be 
obtained by formal request. 


Connector Supplement. Cannon 
Electric, 3209 Humboldt St., Los 
Angeles 31, Calif., has issued a 12- 
page supplement to the type K 
bulletin which includes new in- 
formation on the K and RK types 
aircraft firewall connectors, the 
K31SL wall-mounting receptacle, 
K pressurized receptacles, and 16 
new insert arrangements in vari- 
ous shell sizes for all types radio, 
sound, electronic and electrical 
equipment. 


Broadcast Microphones. Electro- 
Voice, Inc., Buchanan, Mich., has 
published bulletin 144 on the new 
ultra-wide-range, high-fidelity, 
high-output, dynamic microphones 
specially developed for f-m and 
a-m broadcast service. 


Mercury Plunger Relays. Ebert 
Engineering and Mfg. Co., 185-09 
Jamaica Ave., Hollis 7, Long 
Island, N. Y. Four types of 
mercury plunger relays are de- 
scribed and illustrated complete 
with specifications and dimen- 
sional drawings in a recent four- 
page folder. 


Galvanic Cell Corrosion. The In- 
ternational Nickel Co., Inc., 67 
Wall St., New York 5, N. Y. An 
eight-page booklet is designed to 
provide the production man as 
well as the engineer with the 
reasons for galvanic cell corrosion 
and methods for helping to over- 
come it. 


Connector Supplement. Cannon 
Electric, 3209 Humboldt St., Los 
Angeles 31, Calif. has recently 
issued a 12-page supplement to the 
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NEW PRODUCTS 


Type K bulletin entitled 
Among the new insert arrange- 
ments are various layouts with one 
to eight coaxial contacts, includ- 
ing one for television cameras. 


KS-1. | 


Tube Notes. Radio Corp. of 
America, Harrison, N. J. Data | 
and application notes recently 


published for various tube types 
include bulletins on the 5770 
power triode, 5771 power triode, 
5786 power triode, and 5762 power 
triode. 


Voltage Regulator. 
neering Works, 6021 College Ave., 
Oakland 11, Calif. Three types of 
voltage normalizers are described 
in a catalog sheet that gives di- 
mensions, wattage ratings and 
weights. 


Mixed Grille. Muirhead & Co., 
Ltd., Beckenham, Kent, England, 
has recently sent out a set of cata- 
log bulletins describing a minia- 
ture tuning fork, acoustic strain 
gage, inductive potentiometer, 
D’Arsonval galvanometer, phonic 
motors, phonic motor clock, and a 
portable darkroom 
facsimile work. 


Laminated Plastic. 
Co., Cincinnati, 
external 


The Formica 
Ohio, puts out an 
house 


organ entitled 
“This Formica World”, which de- 
scribes painlessly the various 


forms of use for the company’s 
product. 

Oscillograph Service. Allen B. Du 
Mont Laboratories, Inc., Instru- 
ment Div., 1000 Main Ave., Clifton, 
N. J. Engineering development and 
model shop facilities of the com- 
pany’s instrument division are now 
available and offered to the in- 
dustry for design and development 
of special cathode-ray instru- 
ments. 


Silicone Rubber. 
Co., Pittsfield, Mass. A 24-page 
illustrated bulletin CDP-584 de- 
scribes silicone rubber and _ its 
properties. 


Distribution Transformers. Ameri- 
can Transformer Co., 178 Emmet 
St., Newark 5, N. J., has issued 
bulletin 210-01 describing and 
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(continued) | CHIEF ENGINEER FLEXY ASKS: 


















CAN YOU ANSWER 
THESE QUESTIONS ABOUT 
REMOTE psec 
FLEXIBLE SHAFTS ? 





Q. What are Remote Control Flexible Shatts 
Used for in Electronic Equipment? 


A. To couple variable elements to their tun- 
ing knobs. 


Q. What Advantage Does This Use of Flex- 
ible Shafts Offer? 


A. They give full freedom in locating ele- 
ments to gain optimum circuit efficiency and 
to meet wiring, assembly and space re quire- 
ments. At the same time they allow the con- 
trol knobs to be grouped in an orderly and 
convenient arrangement. 


Q. How Sensitive Are Flexible Shaft Con- 
trols? 


A. With proper application, you can get any 
desired degree of sensitivity with S.S.White 
remote control shafts. Their torsional deflec- 
tion is slight and is practically equal for 
either direction of rotation. 


Q. Where Can You Get Further Information 
on Flexible Shafts? 


A. The 260-page S.S.White flexible shaft 
handbook gives complete information on the 
selection and application of both remote con- 
trol and power drive flexible shafts. A free 
copy will be sent if you write 

for it on your business letter- 
head. 





S.S.WHITE INDUSTRIAL is 


re. £0, 
THE 5. $. WHITE DENTAL M 10 EAST 40th ST, NEW YORK 16, N.Y. == 





FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Oue of Americas AAAA Industrial Enterprises 
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The No. 69040 Series 
of 
PERMEABILITY TUNED 
CERAMIC FORMS 


in addition to the popular shielded plug-in 
permeability tuned forms, 74000 series, the 
69040 series of ceramic permeability tuned 
unshielded forms are available as standard 
stock items. Winding diameters and lengths 
of winding space are ‘> x 'n; Ye x Ye; and 
Ye x 1%, for the 69041, 69043 and 69045 
respectively. Nos. 69043 and 69046 hove 
powdered iron slugs while Nos. 69041 and 
69045 hove copper slugs. 



























JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 
MALDEN 
MASSACHUSETTS 
me 


if 

5 

bs bag 
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NEW PRODUCTS continued 


line of distribution 
transformers. Dimensions and 
mechanical data are included in 
the 8-page booklet. 


illustrating a 


Coaxial Cable. Andrew Corp., 363 
E. 75th St., Chicago 19, Ill. Bulle- 
tin 48 describes, in 8 pages, type 
737 semiflexible coaxial cable, for 
broadcast and communications 


use. 


Kleigl Bros., 
New York 19, 


Television Lights. 
321 West 50th St., 


N. Y. An old, wellknown company 
in the field of theater lighting 


offers Bulletin No. 53 to acquaint 
the television field with its prod- 





ucts that are particularly appli- 
cable therein. 


New Tele Camera. Television 
Equipment Corp., 238 William St., 
New York 7, N. Y. A new com- 
pany announces a new television 
camera for industrial or broadcast 
service in a four-page folder. Cam- 
viewfinder, camera control, 
power supply, mixer amplifier, and 
distribution amplifier are sum- 
marized. 


era, 


Decals. Palm, Fechteler & Co., 290 
West 42nd St., New York 18, N. Y., 
has a two-color catalog complete 
with how and 
why decalcomanias should be used 
on your product. 


samples showing 


High Vacua. Distillation Pro- 
ducts, Inc., 755 Ridge Road West, 
on high-vacuum apparatus is made 
available in an instructive 8-page 
bulletin, well illustrated. 


Audio Apparatus. Fairchild Re- 
cording Equipment Corp., 154 St. 
& 7th Ave., Whitestone, N. Y., re- 
cently released catalog sheets on 
equalizers, a diameter equalizer, 
and a vu panel, with complete 
specifications. 


Re- 
797 
Ohio. 
receiving 


Superantenna. The Antenna 
Laboratory, Ince., 
Thomas Lane, Columbus 2, 
A broadband television 
antenna weighing 30 pounds and 
listing at $77.50 is described in a 
catalog sheet ARL-12. 
the television bands 
better than 4 to about 


| search 


Gain over 
varies from 
13 db. Pat- 











PLUG-IN 


le. 
* COMPONENTS ‘se 


GIVE NEW VERSATILITY TO 


Bendix - Pacific 


In the Bendix-Pacific Telemetering 
Systems each sub-carrier oscillator unit now 
is readily plugged into or removed from a 
unitized telemetering case of standard dimen- 
sions. This exclusive feature, which combines 
even smaller components than heretofore } 
used, provides extreme flexibility in the 
selection of functions and greatly facilitates 
field maintenance of the system. These plug- 
in connectors entirely eliminate all need for 
use of schematics or soldering leads, yet they 
will withstand the extremes of acceleration 
and vibration. 

Bendix-Pacific units operate on telemetering 
bands of 80-84 me and 210-220 me, or intelli- 
gence can be transmitted by the use ofa single 
land line circuit. They are for use in guided 
missiles, experimental aircraft and for indus- 
trial applications where conventional 
methods of measurement are impractical. In 
addition to the manufacture of precision com- 
ponents for the remote instrumentation field, 
Bendix - Pacific facilities include installation 
and application engintering, field operation, 
data reduction and engineering consultation. 


Details gladly furnished to qualified companies. 


x > —_— 
Pacific Division 
-Bendix te Corporation 


NORTH HOLLYWOOD CALIFORNIA 






F 


TO MEASURE -TO INDICATE-TO WARN-AT A DISTANCE 
East Coast Office~475 Fifth Ave., N. Y. 17 
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BIRTCHER 






STAINLESS STEEL - LOCKING TYPE 


TUBE 
CLAMPS 


Stainless Corrosion 
Steel Proof 


PROCTOR SOUNDEX PICKUP ARM 

























83 VARIATIONS 


Where vibration is o problem, Birtcher 
Locking TUBE CLAMPS offer a foolproof, 
Practical solution. Recommended for all 
types of tubes and similar plug-in com- 
ponents. 


DO YOUR PROGRAMS NEED A PICKUP? 
GET A PROCTOR SOUNDEX 
Only Proctor Soundex permits instant exchange of any standard make 
or type pickup cartridge 
More than three million of these 
clamps in use. 


The Proctor Soundex Pickup System is designed to simplify and in- 
legrate the use of the many new types of pickup cartridges required 
with standard and microgroove records 


FREE CATALOG 





NEW EXCHANGE CARTRIDGE CARRI- NEW SELF CONTAINED SCALE... 
ER... load your own cartridges in Proc precise ling and adjustment of 
Send for samples of Birtcher stainless ber sheng gh og aK have your piers stylus pressure in grams to permit 
Pctio eady f ir nt use. qui A Pain ah grat sieht “P= 
steel tube clamps ond our standard cata- € ts fre ptimum compliance of all cartridges 
ntenance saves record wear - assures 
log listing tube base types, recommended re8 proper response and tracking 








clamp designs, and price list 


THE BIRTCHER corporATION 


5087 HUNTINGTON OR LOS ANGELES 32 


write for bulletin and prices 


WATCH FOR NEW MULTI-SPEED TURNTABLE 


PROCTOR SOUNDEX CORP., 133 N. Gth Ave., Mt. Vernon, N.Y. 


Telephone: Mount Vernon 7-1126 

















| ‘ y ¢ 
| COMPOUNDS i 
* or ‘ Scientifically compounded for specific applications from waxes, resins, eo 
Pr | asphalts, pitches, oils, and minerals. Available in wide range of melting $e 


| points and hardnesses. Special potting compounds are heat conducting and 
crack resistant at extremely low temperatures. Recommendations, specific 


My ietn Poke 
$e 
Ww ; Se sy + Be data, and samples will be furnished on request. 
| Working with 


for 


I IMPREGNATING SEALING 
| Inert? Gases? radio coils condensers 


transformer coils batteries 





Ignition coils switch base terminals 
| wire coverings socket terminals 


D | paper tubes and forms light fixtures 
0 | porous ceramics 
Linde HELIUM + NEON | DIPPING POTTING 





& | roe "ah ama 
Coil ht Units 
ARGON’KRYPTON*XENON | Transformers Loading Coils 
| Condensers Condensers 


are spect icall | 3445 HOWARD STREET 
| a BIWAX CORPORATION = sxoxie, wunors 
Consult LINDE for your rare gebe : 
quirements ... We con meet your 
individual needs of purity .. . volume 


AAA AA AAAA AAA AAA 
NNN NANA aa 


ae 
~~ 











For Preecocon Washers...For Preccocon Stampings... 







. mixtures . . . containers... 


THE LINDE AiR PRODUCTS COMPANY 
Unit of Union Carbide ond Carbon Corporation 
30 East 42nd Street [[@ New York 17, N.Y 


in Canada: Dominion Oxygen Company, Limited, Toronto 


Ks ' 
pe Brn = ve WHITEHEAD STAMPING CO. 
A preferred source of precision-made WASHERS and STAMPINGS. 46 years of ex- 
perience and up-to-the-minute facilities, assure highest quality and service. 





EST. 


1903 iki MPING CO. 


1691 W. Lafayette Blvd. Detroit 16, Mich. 
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STABILIZED CRYSTALS 
TO MEET EVERY NEED 


Whatever your crystal needs, James 
Knights Co. is equipped to satisfy them 
quickly and economically. 


To effect greater savings for you on 
short runs, a special production system 
has been established. 


We are also equipped to quickly 
build ‘Stabilized’ crystals to your ex- 
act specifications. In addition, James 
Knights Co. fabricates a complete line 
of “Stabilized” crystals to meet every 
ordinary need—precision built by the 
most modern methods arid equipment. 


For quality speed-—economy, con- 
tact the James Knights Co. You'll be 
glad you did! 


New James Knights Catalog On Request 





A university physicist wanted a 2” super- 
sonic X-cut crystal. The James Knights 
Company made it promptly, and has since 
delivered many other special crystals for 
the same university. 
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NEW PRODUCTS (continued) 


terns are given for each channel. 


Electric Eyes. Photobell Co., New 
York, N. Y., has a single-page leaf- 
let describing.its type J photorelay 
equipment and an electric eye cir- 
cuit handbook. 


National Tech- 
nical South Pasa- 
dena, Calif. A series of brochures 
describing the line of Beckman in- 
struments includes: pH electrodes 
and accessories, photopen_ re- 
corder, spectrophotometer, ultrom- 
eter, infrared spectrophotometer, 
photoelectric quartz spectropho- 
tometer, and a reprint of an article 
on the latter equipment. 


Laboratory Gear. 
Laboratories, 


Meters. Beede Electrical Instru- 
ment Co., Inc., Penacook, N. H. A 
new catalog of electrical indicat- 
ing instruments is now available 
from this old-time manufacturer. 


Coax. E. F. Johnson Co., Waseca, 
Minn., has just issued a temporary 
listing of copper tubing coaxial 
line, fittings and accessories. 


Waveguides. Technicraft Labora- 
tories, Inc., Thomaston, Conn. 
Bulletin F-2 shows three types of 
flexible waveguides and describes 
their proper uses. Of special in- 
terest is a discussion of rigid-flex- 
ible combination assemblies. 


Rectifier. Reliance Electric & 
Engineering Co., 1076 Ivanhoe 
Road, Cleveland 10, Ohio. Bulletin 
K-2125 is a sheet catalog bulletin 
describing the VSX rectifier for 
industrial use. 


Radioactive Roundup. Tracerlab, 
Inc., Oliver St., Boston 10, 
Mass., puts out Tracerlog. The 
February 1949 issue contains 
articles of general interest to 
workers in the field of nuclear 
physics and instrumentation. Cop- 
ies will be sent free to those re- 
questing them. 


55 


Seismography. Diamond Instru- 
ment Co., North Ave., Wakefield, 
Mass. Catalogs of pen-recording 
seismographs show illustrations 
and give descriptions of the vari- 
ous components in the measure- 
ment of earth tremors, natural or 
man-induced for survey work. 








INVESTIGATE THESE 


NEW TYPE 


RECORDERS 


SEND FOR 
CATALOG 


DIRECT WRITING .. . INKLESS 
RECTILINEAR ... 
RUGGED CONSTRUCTION ... 


—and with an extremely high torque 
movement — 200,000 dyne cms 
for 1 cm deflection. 


_ the Sanborn Direct Writing Recorders, the 
records are produced by a heated stylus in con 
junction with heat sensitive paper. The recording 
paper is pulled over a sharp edge in the paper 
drive mechanism, and the stylus wipes over this 
edge as it swings, thus producing a trace with 
true rectangular coordinates, and with a totally 
negligible tangent error 

The records are sharply defined and easily read 
~a clear blaek line on a white background; and 
they are permanent — will not discolor or fade. 
Yet— messy and troublesome ink is e/iminated. 

And the components are durable — ruggedly de- 
signed for continuous or for intermittent service 
under practically all types of operating conditions 

These new and basic advantages, with the un- 
usual performance characteristics briefly stated 
below, are making Sanborn Recorders (already 
proven-in-use in more than 4500 "medical re- 
corders’’) the choice of instrument engineers for 
a wide variety of industrial applications 


TABLE OF CONSTANTS 

Sensitivity 10 mo tcm 
Coil resistance 

push-pull operation 


3,000 ohms, center tapped for 


Critical damping resistance 500 ohms 
Undomped fundamental frequency 45 cycles sec 
Stylus heater requires from external source . 1.25 volts, 


3.5 amps, AC or OC 
Maximum undistorted deflection 
from center 


2.5 cm. eoch way 


Marker requires from externa! source 1.25 volts, at 
1.5 amps, AC or OC 
Paper speed 


Chart ruling 


‘ 25 mm sec 
I mm intervals 
Other Sanborn" medical recording instruments 
which have apparent industrial applications in- 
clude.an Electromanometer for direct measure- 
ment of “pressures,”’ and (in the development 
stage) several models of multi-channel (2 to 6) 
recorders, both direct writing and photographic. 
Sanborn recorders are available in self-con- 
tained, portable recording outfits, complete with 
cases and controls, or in component form for in- 
tegration with existing equipment. Associated 
amplifiers are also available. 


For complete information, send for catalog, 
and briefly state proposed application, to 


INDUSTRIAL OiVISION 


SANBORN COMPANY 


CAMBRIDGE 


39, MASSACHUSETTS 
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NEWS OF THE INDUSTRY 
(continued from p 136) 


ng, by Robert M. Morris of ABC, New 
York, N.. ¥. 

Magnetic Tape Recording and lepro- 
ducing, by S. J. Begun of Brush Develop 
ment Co., Cleveland, Ohio. 

Properties of Magnetic Tape and Their 
Relation to Magnetic Recording, by Reyn- 
olds Marchant of Minnesota Mining & 
Mig cad St. Paul, Minn 

ew Portable Audio Amplifier for 
AM EF M TV, by William W. Dean of GE 


Friday, April 8 


9:00 A.M. William B. Lodge of CBS, pre 
siding: 

A Loop-Antenna System for Television 
Broadcasting, by A. G. Kandoian and R. A 
Felsenheld of Federal Telecommunication 
Labs 

A New and Low-Cost Television Trans- 
mitting Antenna, by M. W. Scheldorf and 
Lawrence R. Krahe of Andrew Corp 

Design Problems in Triode and Tetrode 
Tubes for High Frequency Operation, by 
Heward Doolittle of Machlett Labs 

Development. Design & Application of 
Super Power ty geo y Moduldtion, by 
J. E. Young of RCA Victor 

Automatic Sele: ten of Broadcast Pro- 
gram Circuits. by John (yreen and 
Robert D. Essig of Collins idio Co 

High Voltage Metallic Rec tifier’Ap plied 
to Broadcast Transmitters, by Charles K 
Hooper and Nelson B. Tharp of Westing 
house é 
12:30 P.M Nea} McNaughten of NAB 
Department of Engineering, presiding: 

Atomic Energy is Here for Good, by 
Lincoln R. Thiesmeyer of Brookhaven Na- 
tional Lab. 

2:13 P.M J. R. Poppele of WOR, pre- 





Iconoscope Film Pickup Systems, by 
Harry R. Smith of Allen B. DuMont Labs 

The Improved 16 MM Svynehrolite Pro- 
jector, by H. B. Fancher of GE 

Kinescope Recording, by Ralph V. Little, 
Jr.. of RCA Victor 

A Cathode Ray Tube Video Scanner, by 
Roger D. Thompson of Allen B. DuMont 


General Purpose Television Studio Light- 
ing. by Richard Blount of GE 

Television Receiving Antenna Design 
and Installation, by Lewis Winner of 
Bryan Davis Publishing Co 


Saturday, April 9 

9:00 A.M. Oscar C. Hirsch of KFVS, Cape 
Girardeau, Mo., -presiding 
Training of AM & FM Engineering Per- 
inel for TV Operations, by Whitney M 
saston of NBC 
Recent Advances in Broadcast Fac- 
simile, by John V. L. Hogan of Radio In 
ventions, Ine 

Progress Report on Ultra High Fre 






quency Television by Thomas T. Gold 
smith, Jr.. of Allen B. DuMont Labs 
FCC-Industry Roundtable Royal V 
Howard of NAB, moderator: 
For the Commission John A Wil 
oughby, acting chief engineer dw ard 


W. Alien, Jr.. chief of the techni 





formation division; James E « ief 
of the standard broadcast division: Cyril 
M. Braum, chief the f-m bro ast di- 








visio n Edward Ww Chapin. chief the 
laboratory division; Curtis B. Plummer, 
chief of the tv broadcast division 

“— industry: A ae Ebel of WMBD 


KE. K. Jett of WMAR; K. W. Pyle of 
KFBI; O. W. Te — - of WHAS: FE. M 
Johnson of MBS; Frank Marx of ABC 


Computer Course 
THE OFFICE OF TECHNICAL SERVICES 
recently announced availability of a 
48-lecture course on the design of 
electronic digital computing ma- 
chines. Originally sponsored by the 
Army and Navy in 1946, the lec- 
tures have since been revised and 
collected. 

Limited supplies may be pur- 
chased in four volumes from the 
Moore School (home of the ENIAC 
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Stable D. C. Amplification 
and at moderate cost 


The Microsen D. C. Amplifier—based upon the Microsen 
Balance principle—has proved its high stability, fast 
response, isolated input and versatility. 

There are Voltage, Current and Potentiometer Type 
Amplifiers, Direct Current Converters, Direct Current 
Transformers and specially engineered types for par- 
ticular requirements. 

In the Microsen D. C. Amplifier, line voltage varia- 
tion of 15% cause output changes of less than .5%. Time 
constant from .oo1 to .2 seconds. Drift less than ¢ Micro- 
volts a day. No mechanical rectifiers or choppers. Stand- 
ard tubes. Not affected by temperature variations. 


Write for descriptive Bulletin 143-E. 


mm MICROSEN 


=m) D.C. AMPLIFIER 


cA Product of 
MANNING, MAXWELL & MOORE, INC. 
BRIDGEPORT 2, CONNECTICUT 


Makers of ‘American’ Industrial Instruments, Hancock Valves, Ashcroft Gauges, Consolidated Safety and 


MANNING 





| Relief Valves. Builders of ‘Shaw-Box’ Cranes, ‘Budgit' and ‘Load Lifter’ Hoists and other lifting specialties 
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SANGAMO 
Type 30 








IN CANADA ./.. 


Molded Tubular 


These molded capacitors are easier to tie 
into production lines because the especially 
designed, flexible leads are troublefree... 
they resist breakage and they can't pull out. 
There is no wax to run when heat is applied. 
The thermo-setting plastic case is molded 
with less heat...less pressure...the ele- 
ment is not distorted in fabrication. This 
means greater dependability—no “hot 
spots.” Try these stable, rugged, long-lived 
paper tubulars—used extensively by tele- 


vision manufacturers—you'll like them! 


SANGAMO 
Type PL 






“ y 
- 





) 


st ANNIVE, 


information. 


4899 ~\qh? 


SPRINGFIELD, ILLINOIS 
SANGAMO; COMPANY LIMITED, 









LEASIDE, ON 


Ger, Te Cf tor every Radio 


and Electronic Application 





Meticulous care in manufacture protects 
Sangamo Electrolytic Capacitors against 
source contamination and assures corrosion- 
free elements. Positive electrodes are formed 
of rugged, etched-foil aluminum plate which 
insures longer life—greater dependability. 
Type PL “Twist Mount” capacitors are her- 
meticaily sealed in round aluminum cans, 
and are made in all standard dimensions 
and ratings common to the industry. Each 
unit is supplied with a bakelite and metal 
mounting plate. Bulletin 825 gives complete 


Ban 
Decendable Performance 


SANGAMO ELECTRIC COMPANY 


TARIO 


Dry Electrolytic 
































MODEL 78FM 
86-108 mc 


Also Available For 









MANUFACTURERS oF 
Standard Signal Generators 
Pulse Generators 
£M Signal Generators 
Square Wave Generators 
Vacuum Tube Voltmeters 
UHF Radio Noise & Field 
Strength Meters 








Capacity Bridges 
Megohm Meters 
Phase Sequence indicators 


Jevision and FM Test 
. Equipment 








FREQUENCY MODULATED 


Other Frequency Ranges 






1 to 100,000 
MICROVOLTS 


Variable Output 
With Negligible Carrier Leakage 

MODULATION: 400 cycle internal audio 
oscillator. Deviation directly calibrated: 0 
to 30 kc. and 0 to 300 ke. Can be modu- 
lated from external audio source. 

Audio fidelity is flat within 2 db from dc to 
15,000 cycles. Distortion less than 1% at 
75 ke. deviation. 










BOONTON 


NEW JERSEY 


SIGNAL 
ENERATOR 





The Mode! 78FM 
when used with 
Measurements 
Model M-275 
Converter pro- 
vides output in the 
IF ranges of 4.5 
10.7 and 21.7 me 
Circular 


on Request 


MEASUREMENTS CORPORATION 
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and EDVAC), University of Penn- 
sylvania, Philadelphia 4, Pa., at 
$5.00 per volume. When this supply 
is exhausted the four volumes may 
be secured in microfilm for $22.00, 
or in photostat for $74.00 from the 
Library of Congress, Photoduplica- 
tion Service, Publication Board 
Project, Washington 25, D. C. 

Also available from the Library 
of Congress is PB96703, Prelimi- 
nary Discussion of the Logical De- 
sign of an Electronic Computing 
Instrument, prepared by the Insti- 
tute for Advanced Study at Prince- 
ton, N. J. This 57-page report is 
available at $2.75 in microfilm, 
$7.50 in photostat. 


NBS Expands 
Electronics Staff 


RECENT changes in the National 
Bureau of Standards’ electronics 
department involved the appoint- 
ment of several new members to the 
staff. The appointees and their 
previous affiliations are as follows: 

Charles A. Mabey, formerly di- 
rector of research for the Bristol 
Co., will supervise electronic minia- 
turization, circuits and processes as 
assistant chief of the Engineering 
Electronics Laboratory. 

Hans Kohler, formerly with the 
Signal Corps Research Laborato- 
ries, will be engaged in theoretical 
work in the Electronics Division. 

John W. Utecht, formerly senior 
engineer for induction and dielec- 
tric heating with the Alloy Engi- 
neering and Casting Co., will work 
on development of new electronic 
ordnance devices and related equip- 
ment in the Ordnance Engineering 
Laboratory. 

John R. formerly with 
the MIT Laboratory of 
Electronics, will be concerned with 
research in the Cryogenics Labora- 
tory. 

William M. Piper, formerly proj- 
ect engineer in charge of research 
and development of batteries and 
related equipment for the Army 
Chief Signal Officer, will do re- 
search in the Ordnance Mechanics 
Laboratory of the Electronics Divi- 
sion. 

Arthur E. formerly 
senior radio engineer with Strom- 
berg-Carlson, will work in the Ord- 


Pellam, 
Research 


Newlon, 
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ENGRAVER 


i ctendibeeneamnainaie 





Used in making small molds and dies or en- 

graving panels and nameplates of metal or 

plastic 

Permits occurate reproduction of three-dimen- 

sional master on any of four reduction ratios 
Catalog on Request 


| 
—MICO— 


MICO INSTRUMENT CO. 


76E TROWBRIDGE STREET 
CAMBRIDGE 38, MASS. 
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+ EWARK 





FREE 


send today for this 
big book of values in 


TELEVISION 
RADIO, ELECTRONIC, 
INDUSTRIAL, SOUND & 
AMATEUR EQUIPMENT 


NEW 1949 
NEWARK CATALOG 


20,000 items including everything in STAND - 
ARD BRAND equipment! 148 pages packed 
with pictures, charts, and vital information! 


KITS! SETS! PARTS! ACCESSORIES! 
No matter how tiny the part, how tremendous the 
system...it'’s listed in this mammoth catalog... 
the one easy, satisfactory way to always get top- 
performing, top-value equipment! The most com- 
= essential reference book for pros, hams, 
obbyists, novices, oldtimers... anyone, everyone 
interested in TV, radio and sound equipment! 


24-HR. MAIL SERVICE @ ONE YEAR TO PAY 
3 GREAT STORES! Uptown ot 115 West 45th Street 


end Downtown at 212 Fulton Street in NEW YORK 
323 West Madison Street in the heart of CHICAGO 


MAIL COUPON TODAY 





RADIO & TELEVISION 






Newark Electric Co. 
242 W. 55th St., NYC 


Dept. E-8 Please send FREE Newark Catalog to: 
NAME 

ADDRESS 
CITY 








STATE 





1949 


! 
1 
1 
| 
~ 








Manufacturer now offers 


2 VG RECTIFIER 


Power Supplies 
for Ground Station 
Operation of SCR 522 VHF Radio 


SEECIFICATIONS: 
volts A.C. 50-70 cp 
volts D.C 


gives you 


ALTEC 


LANSING 


400B 
DIA-CONE 
8” 





Wherever highest quality sound reproduc 
tion is essential, the Altrec Lansing speaker 
line is inevitably first choice 

604B DUPLEX — Industry's first choice for 
professional monitoring, meeting all re- 
quirements for a full, two-way speaker 
unsurpassed by any unit at any price 
603B MULTICELL DIA-CONE —A [5-inch 
speaker which meets the need for an eco 
nomical, high quality speaker having 





the 





more 








6048 DUPLEX 
AND NETWORK 





600B 6038 
DIA-CONE DIA-CONE 

, 15” 

600B DIA-CONE—A highly efficient, 12- 


inch low cost unit meeting the need for 
faithful reproduction ot sound from 
radios and music systems 


400B DIA-CONE 


An outstanding 8-inch 


speaker with exceptionally high quality, 


high efficiency 


and high power 


Compare these with any other speakers 


on the market 


advantages of a two-way multicellular te for 
speaker system. Ideally suited for wide ric ha gy 
angle public address coverage 
1161 North Vine St., “ llywood 38, Calif. 
161 Sixth Ave., New York 12, N. Y. 


RA-6 


INPUT: 110/120/220/240 
. 225 watts YP pa ae 
at 300 ma 150 Volts 0.C. at 3 
13 volts D.C. at 4.4 amp 


$138 


fob 
factory 







ALL RATINGS ARE FOR 2 
OUS DUTY SERVICE (Now in CAA Service) 





24-HR. CONTINU- 





SPECIAL ELECTRONICS equipment 
tured to customer's specifications 


MODIFICATIONS ARC 3 RADIO FOR 32 CHAN 
NEL CRYSTAL CONTROL 


ARC | RADIO for 20 channel crystal control 


manufac- 





Ba lly rane th aa in grat 
Ts -173, MB-2 (BC376 - 100, 
Aa ania. '. Ve. 19 on TS-16. TS-10. 
MFG. OF AM-FM WALKIE. TALKIES 
35-45 me o- 116 me 
MFG. OF ue and VHF AIRPORT GROUND 
STATION 











THE AMERICAN ELECTRONEERING CO. 2112 S. LA BREA, LOS ANGELES 16, CALIF. 





An 

















Pioneer in Radio Engineering Instruction Since 1927 


~ 





APITOL RADIO ENGINEERING INSTITUTE 


Accredited Technical In 


stitute 


ADVANCED HOME STUDY AND RESIDENCE 
COURSES IN PRACTICAL RADIO-ELECTRONICS 
AND TELEVISION ENGINEERING 


Request 


school catalog by writing t 


REGISTRAR 
16TH AND PARK ROAD, N.W. 
WASHINGTON 10, D. C. 


your free home study or gestdenes 





Approved for Veteran Training / 
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nance Research Laboratory of the 
Bureau’s Electronics Division. 
Harvey W. Lance, formerly of 
the staff of the Naval Research 
Laboratory, will work on electronic 
systems for guided missiles in the 
Missile Intelligence Laboratory of 
the Bureau’s Electronics Division. 


rd 
Ionospheric Research 
Conference 


COUNTING UNITS FOR COUNTING, TIMING, To ACQUAINT scientists in the field 
FREQUENCY MEASUREMENT APPLICATIONS 





with the latest theoretical and ex- 
The New perimental developments in iono- 
Coll on Berkeley's RB : f / spheric research, a three-day con- 
engineering and man- ference and symposium will be held 
vfacturing facilities DECIMAL COUNTING UNIT at The Pennsylvania State College 
is a scale-of-ten, high speed counting component on June 27, 28 and 29. Eight to 
with unlimited possibilities in counting, scaling twelve 
Bie oe Oats cop tadiaarion Reedy ferences will deal with present-day 


for plug-in operation. Convenient power and research on radio-wave propagation 
pulse input requirements. 







for your specialized 


applications. papers and discussion-con- 





| via the ionosphere. 
Write for Bulletin DCU-115 for full specifications 


The conference is being spon- 
sored jointly by The Pennsylvania 
State College and the Geophysical 
Research Directorate of the U. S. 
Air Forces. Further details may 
be had from A. H. Waynick of the 
ge eee ; Radio Propagation Laboratories, 
- : re The Pennsylvania State College, 


eee State College, Pa. 
MICROSECOND TIMING! THE NEW 


16 mc INTERVAL TIMER 


(COUNTER CHRONOGRAPH) 


...measures and 
records time intervals 
with a resolution of 


1/1,600,000 
seconds 


This instrument determines and indi- 
cates directly the elapsed time between 
| electrical “Start” and “Stop” signals 

| & Extremely High Accuracy — 1.6 Megacycle crystal oscil- —— —_ por Sepamng ene ane 
14 chic ihe tiki, ing of a time interval to be measured. 





SIXTH, AND NEVIN AVENUES + RICHMOND, CALIFORNIA 








Airport Installs PTM Link 


A PULSE-TIME-MODULATED micro- 
wave radio link was recently in- 
stalled by Aeronautical Radio, Inc. 
of Washington, D. C., at the Munic- 
ipal Airport, Mexico City. The 
equipment was developed by Federal 
Telecommunication Laboratories 
Inc. 













em 


Providing 24 communications 
channels between the airport con- 
trol room and a remotely controlled 
receiving station nine miles away at 
Maria Licia, the link makes avail- 





able four times as many channels 
| % Direct indication of Intervals up to one second — recycling A 1,600,000 c.p.s. crystal oscillator is 


peed tage : as the previously used f-m circuit. 
t used as the time base. The instrument, ies faa : 
wots ga ecnmeoriiaaiaame a completely coll comtained, | The transmitting antenna is lo- 








% High Resolution meosures intervals in steps of 0.625 counts the number of cycles from this cated 80 feet high on a mast about 
microsecond. time base which occurs during the time 25 feet from the radio equipment 
& Retains Indication of Mecsurement until reset. interval measured. Price $925.00 


building at Maria Licia, in which 
% Easy to Actuate — positive pulses from common oF sep 






orate sources con be used. Precision wternal Temers tor All Rests the microwave transmitter and mul- 
% Stable — no odjustments required. cations — Address Inquiries to Dept.6-C tiplex modulator are housed. Time 


modulated signals are directed by 
means of this parabolic antenna to 
the airport via the 2 900-mce carrier. 
Signals are intercepted by another 
parabolic receiving antenna six feet 


POTTER INSTRUMENT CO. 
sneceoereo°gogrkeEeart eé OB 


136-56 ROOSEVELT AVE., FLUSHING, NEW YORK 
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WRITE FOR 


Engineering Data 
Sheet on the 


NEW 
PALNUT 


TRADEMARK 


COIL TUBE FASTENERS 


cou ruse FasTeEMens 





Shows how exclusive 
PALNUT design 


—speeds assembly 
—cuts costs 
—maintains settings 
—provides security 


This new Engineer- 
ing Data Sheet 
gives complete de- 
tails on the new 
PALNUT Coil 
Tube Fasteners— 
their design fea- 
tures, advantages, 
dimensional data, 
part numbers, etc. 
Also contains de- 
scriptions of other cost-cutting, time- 
saving PALNUTS for assembling radio 
and television sets. Valuable for en- 
gineers and production men. 
SEND TODAY FOR YOUR FREE COPY 
(Samples on request) 


The PALNUT Co. 
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in diameter atop a 100-foot CAA 
range tower, about 100 yards from 
the airport tower. 

Besides providing additional 
channels the ptm link offers low- 
cost maintenance, an economical re- 
placement for landlines, less danger 
of sabotage, and faster and more 
dependable communications _ be- 
tween planes and ground stations at 
the airport and between stations of 
the aeronautical radio system. 


Spring Technical Conference 


THE THIRD ANNUAL SPRING TECH- 
NICAL CONFERENCE held April 23 in 
Cincinnati by the IRE’s Cincinnati 
Section covered television horizons 
not widely discussed heretofore. 
Emphasis was placed upon uhf tech- 
niques as applied to monochrome 
reception in the 475 to 890-me band. 

Speakers at the one-day session 
were: E. W. Allen of FCC; C. E. 
Nobles of Westinghouse; O. M. 
Woodward, Jr. of RCA Labs; R. F. 
Romero of RCA Industry Service 
Labs; R. F. Wakeman of DuMont 
Labs; A. V. Haeff of NRL; J. D. 
Reid of Aveo Mfg. Corp.; E. W. 
Commery of GE; and D. G. Fink of 
McGraw Hill. 


Operator License Changes 


THE FCC has proposed changes of 
its rules and regulations to provide 
for a one-year period of grace dur- 
ing which applications for the re- 
newal of expired commercial radio 
operator, amateur operator or ama- 
teur station licenses may be filed. 
Also included in the proposal was 


| the modification of renewal service 


requirements for commercial radio- 
operator licenses both with and 
without examination. 

Opinions filed by those interested 
on or before April 25 will be con- 
sidered by the FCC before final 
action is taken. 


Acoustical Society Meeting 

THE TWENTIETH anniversary meet- 
ing of the Acoustical Society of 
America will be held May 5, 6 and 
7 at the Hotel Statler, N. Y. A pro- 
gram comprising seventy papers 
has been planned covering the theme 





@ On 

@ Off 

@ Select 
@ Transfer 


PUSH-BUTTON 
is the way to do it 


ee) Modern design means push-button 
switching ... placing at your finger- 
tips incomparable ease and versa- 
tility of control . . . with accurate 
selection and ever-visible indication 
of each selected function. Thus you 
gain functional appearance and 
added product acceptance. No other 
switching method will do it. 


MODEL MPB switches offer many 
advantages to the manufacturer 
who desires the modern features of 
push-button switching for electrical 
and electronic circuit control. 


How do these specifications 
fit your design? 


@ Handles five amperes non-inductive 
load at 125 volts a-c. 

@ Two to 12 push-buttons. 

@ Up to six circuits per button. 

@ Four actions: lock, non-lock, release- 
lock, accumulative lock with single- 
button release. 

@ Corrosion resistant. 

@ Phenolic insulation. 

@ Fine silver contacts riveted to nickeled 
phosphor bronze spring blades. 

@ Buttons on %” centers; mounting holes 
%," from each end button. 

@ Depth behind panel, 47+”. 

@ Thickness (SPDT contacts) '/s”, 


— GENERAL 
)) CONTROL 


COMPANY 


1202 SOLDIERS FIELD ROAD 
BOSTON 34, MASSACHUSETTS 
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MERCURY << GASFILLED 


GRID CONTROL RECTIFIERS 
LONG LIFE 
HIGH EFFICIENCY 
QUICK START 


These inexpensive rectifier 
tubes are designed for indus- 
trial applications such as weld- 
ing control, motor control, 
ete., at ambient temperature 
limits of approximately —40 
to +80 CG, 





RATINGS* CE-311** CE-320 CE-322 
DC Ampere ovtput 
Max. Average Continuous 15 2.5 64 
Oscillograph Peak 6.0 30.0 80.0 
Peak Inverse Volts (Max. Inst.) 1000 1250 1500 
Filament Volts 2.5 2.5 2.5 
Amperes 6>1 922 20=3 
Approx. Heating Time (in sec.) 15 30 45 
* Condensed mercury temperature 40 — 70° C 
** Also available: modified types CE-323A and CE-393A. 











For technical data and special information write to 


/ CONTINENTAL ELECTRIC CO. 


Geneva, Illinois e 


CODE CALL 


FOR INSTANT 
COMMUNICATION 


Code call is made by a numerical 
code, sounding signals. 

Promptly completes telephone con- 
nections with organization personnel 
away from their own telephones. 

Eliminates time waste of telephone 
operator and other employees in 
“man-finding.”’ 

Enables employees without tele- 
phones to answer nearest telephone. 

Write for New Bulletin B4-6 








_ a 
and MANUFACTURING COMPANY 


154 WEST 14th ST ' NEW YORK 11, N.Y 


NEWS OF THE INDUSTRY (continued) 


“Acoustics and Man.” Included are 
sessions many of particular’ in- 
terest to electronic engineers. That 
portion of the program is as fol- 
lows: 


Thursday, A.M., May 5 


Acoustics in Communications 

Invited paper by Harry F. Olson 

The Acoustic Impedance of Closed Rec- 
tangular Loudspeaker Housings, by W. F 
Meeker H. Slaymaker and L. L. Merrill 
of Stror iberg Carlson 

Non-Linear Distortion in Dynami 
Loudspeakers Due to Magnetic Effects, by 
W. J. Cunningham of Yale Univ 

A Continuously Adjustable Filter for 
Audio Frequencies, by G. E. Tisdale of 
Yale Univ 

On the Propagation of Sound in Narrow 
Conduits, by ©. K. Mawardi of Harvard 
Univ. 

Simplified Acoustic Impedance Measure 
ments, by R ” Leonard of UCLA 

The Least Discriminable Intensity for 
Random Noise, by J. D. Harris of U. S 
Naval Medical Research Lab, New London, 
Conn 

Uniform Speech-Pe:z ik C lipping in a Uni 
form a er Spectrum Ratio, by 
PD. W. Martin of RCA 








Thursday, P.M. 


Acoustics in 
Bown of Bell Ls abs 

Acoustics in Comfort and Safety, by 
Vern ©. Knudsen of UCLA 

Acoustics and Modern Physics, by Phil 
M M rse of MIT. 

Acoustics in the Arts, by 
Fletcher of Bell Labs 


mmunication, by Ralph 


Harvey 


Friday, May 6 


Visit to Bell Labs at Murray Hili, N. J 
Welcoming Address, by Ralph Bown 
Dem<¢ stration Lectures, J. C. Steinberg, 


Research on Barium Titanate 
s a Transducer Material, by W. P 





Recent Studies of Transistors in Trans 
ducer Applications, by R. L. Wallace, Jr 

The Ring Armature Receiver—An In 
proved Transducer for Telephone Use, | 
W. Cc. Jones 

Action Pictures of Sound X Motier 
rayal of Dynamic Spectra, by 





| 
is 
Methods for Focusing, Guiding and Re 
racting Sound Waves, by W. E. Kock 
Tour of Selected Laboratories Areas 
Ultrasonics ay ’ 
Analysis, Speech Rese Hearing Re 
‘Growing Acoustical 
Measurements, sustical Instruments 
t to Free- Field “Roon 





Saturday, A.M. May 7 


Acoustics in Comfort and Safety 

The Acoustic Gallstone Detector, by 
kx. G. Thurston and E. A. Walker of 
(rdnance Research Lab 

Universal Phonograph Stylii, by & TD 
hteid of Aveo Mfg. Corp 

Levels and Spectra of Noise in Indus- 
trial and Residential Areas, by G ‘ 
Bonvallet of Armour Research Founda- 
th n 


Sound Transmission of Talls with 
Known Receiving Room Cuauniene by 
F. G. Tyzzer, L. G. Ramer and J. Ancell 
of Armour Research Foundation 

Transient Sounds in Rooms by D 
Mintzer of MIT 

Proposed Acoustic System for Ordnance 
Research Laboratory Water Tunnel, by 
Py. M. Kendig of ORI. 

Acoustic Filter for Water Filled Pipes 
by R. M. Hoover, D>. Laird and L. N 
Miller of ORL 

The Properties of Gaseous Solutions as 
Revealed by Acoustic Cavitation Measure- 

ents, by F. G. Blake, Jr. of Harvard 
1; 

The Ripple Tank as a Device for Study- 
ing Wave Propagation, by H. D. Rix of 
The Pennsylvania State College 

A New High Speed Inkless Recorder 
by A. W. Niemann and L. P. Reitz of 
Sound Apparatus Co 

The Present Status of Piezoelectri 
Transducer Crystals, by H. Jaffe of The 
Brush Development Co 

Scattering of Ultrasonic Waves n 
Water by Cylindrical Liquid Filled Ob 
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DIRECT WRITING 


MULTI-CHANNEL 


OSCILLOGRAPHS 


@ INSTANT DIRECT RECORDS WITH- 
OUT INK 


@ HIGH GAIN COMBINATION AC-DC 
AMPLIFIERS 


@ CONSTANT MESH MULTI-SPEED 
CHART DRIVE 


@ CUSTOM QUALITY AT MODERATE 
PRICE 


UNEQUALLED SENSITIVITY 
1-2-4-6 CHANNELS 


Write for Information 


RAHM INSTRUMENTS, INC. 


12 West Broadway New York 7, N. Y. 


















‘NEWTVREVENUE from PatternTime! 





Please write for 
descriptive bulletin T-107 


with the G RAY 


TELOP 


(TV Optical Slide Projector 


Dual projection capable of any 
desired optical dissolve with 
exact density control 


For advertising, photos, titles, 
programs, glass slides, trans- 
parencies or small physical 
objects. 

The TELOP is a TELevi- 
sion Optical Projector for 
use with TV Film Cam- 
eras. Great flexibility per- 
mits instant fading of one 
object to another, change 
by lap dissolve or by su- 
perimposing with exact 
density control of each ob- 
ject for unique effects. The 
widest latitude is given the 
program director for max- 
imum interest and added 
station income. 


GRAY RESEARCH & DEVELOPMENT COMPANY, Inc. 


16 ARBOR STREET © HARTFORD, 1, CONN. 


W. E. Ditmars, President 











JOHNSON 147-800 SERIES 
WITH DETACHABLE SOCKETS 


For Quality Pictures — 


Use ZETKA 123” and 15" Tubes 


For rich contrast, freedom from ion stain, long life 
and dependability there is no better tube. Limited 
quantity available now. Write or phone immediately 
as shortages are likely to recur. 
ZETKA TELEVISION TUBES, INC, 
131 Getty Ave., Clifton, N. J. 
Phone: PAssaic 2-9095 








This popular series permits bulb installation 
from front—or from rear by means of a 
detachable spring bracket. Jewel is 1’ dia- 
meter in friction type holder with polished 
chrome bezel. Available in red, green, 
amber, blue, opal or clear with miniature 
screw socket, car.delabra screw socket or 
miniature bayonet socket. Choice of faceted 
or smooth jewel. All fit 1’ hole. 

JOHNSON carries in stock a complete 
line of standard light assemblies to meet 
every ordinary need. Special assemblies, to 
meet your most exacting requirements, can 
also be furnished in production quantities 

on special order. Your inquiries 
are invited. 





E. F. JOHNSON CO. WASECA, MINN. 





These Kits are in use by industrial 
design and research labs, 
colleges, trade schools, 

repairmen, and amateurs. 


Radio * Television 
* Hobbies 















LEARN 
PRINTED CIRCUIT 
METHODS 


Important new aid in design- 
ing, testing, and repairing modern 
electronic circuits. Paint working cir- 
cuits over your sketches or any noncon- 
PRINTED | ductor. Excellent for schools. SUPER 
CIRCUITS | KIT, $7.27, contains silver paint; copper 
can be used paint; low, medium, and high resistance 
i paints; lacquer; and solvent. All air 
in nearly every | drying. STANDARD KIT, $4.80, contains 





branch of electricity. | copper paint and resistance paints. Free 


Hearing Aids | manual included with each Kit. Manual 
seporately 25¢. Free literature 


DEALERS and DISTRIBUTORS: These Kits sell fast. Write for details. 


MICROCIRCUITS Co. 


Dept. 7G, New Buffalo, Mich. 
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THEN YOU'LL WANT 


THE IN 
AIRCRAFT VIBRATION 
ISOLATION 


BARRY 


AIR-DAMPED 
VIBRATION- 
ISOLATORS 


> 








BARRY TYPE 


FEATURES 

@ Exclusive air-damping to limit 
excursion at resonance. 

® Meets government require- 
ments. 

© Operative over wide tempera- 
ture limits. 

@ Equally effective at high alti- 
tudes—proven by test. 

® Good performance over wide 

load range. 

Air cushioned shock protection 

during warmup, taxiing, and 

landing. 

@ Available now for loads up to 

35 pounds. 

Available also on standard or 

special size mounting bases. 


SEND FOR TECHNICAL CATALOG 

- @nd call on us for consulting engi- 
neering service on any phase of shock and 
vibration control or elimination 


Main Office Cambridge 39 


177 Sidney St. Massachusetts 


New York Rochester Philadetonia Washington 


Cleveland Dayton Chicago Minneapolis 


Louts Los Angeles 
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NEWS OF THE INDUSTRY (continued) 


stacles, by P. Tamarkin of Brown Univ 

Absorption Measurements in Magnesium 
Sulfate, by R. T. Beyer, M. C. Smith and 
R. Barrett of Brown Univ 


Saturday, P. M. 


Acoustics in Comfort and Safety 
Acoustics in Research 


Ultrasonic Radiation from an Ideal 
Piston Source, by G. S. Heller of Brown 
Univ 


entration 


Improved Devices for the Cone 
f PP. J. Ernst of 


of Ultrasonic Energy, by 
Villanova College 





Distortion of coustic Beam Patterns 
by Echoes and Electric Pick-Up, by A. © 
Williams, Jr *, Keck and M. C. Smith 
of Brown Univ. 

Intensity Distribution in Ultrasonic 
Beams, by W. Keck, G. S. Heller and J. D 


Nixon of Brown Univ 


BUSINESS NEWS 


GENERAL ANILINE & FILM CorpP., 
Linden, N. J., has taken a lease on 
the carbony! iron powder plant of 
the former Huntsville, Ala., Ar- 
senal to. increase production of 
high-frequency material for 
the television industry. 


core 


TEL-O-TUBE CORP. OF AMERICA 
expanding its cathode-ray tube 
manufacturing facilities by adding 
a 10,000 sq ft building to its present 
quarters in Paterson, N. J. 


is 


RADIO CORP. OF AMERICA recertly 
began construction of a new 100,000 
sq ft plant in Marion, Ind., for the 





Architect's drawing of main building of 
RCA’s new Marion, Ind., plant 


mass production of 16-inch direct- 
view metal picture tubes for tele- 
vision. 


SETCHELL CARLSON, INC., radio re- 
ceiver manufacturers, have moved 
from St. Paul, Minn., to a new 
60,000 ft factory at New 
Brighton, Minn., to begin manufac- 
ture of television and f-m as well 
as a-m sets. 


sq 


G-V CONTROLS, INC., East Orange, 
N. J., has been organized to engage 
in the development and manufac- 
ture of electrical control equipment. 


AIRBORNE INSTRUMENTS  LABORA- 
TORY expanded research and pro- 
duction activities by occupancy of 


! 





PHALO 
TWIN TRANSMISSION LINE 


75-150-300 OHM 
PHALO 
~ RAINBOW CABLE 


PHALO 
COAXIAL CABLE 


~ HALO 
~ MICROPHONE 
CABLE 


PHALO RIGHT ANGLE 
PLUG AND CORD SET 


PHALO MULTICONDUCTOR 
INTERCOMMUNICATION CABLE 
ALL-OVER BRAID 








PHALO RADIO HOOK-UP 
AND FIXTURE WIRE 


PHALO HEAVY DUTY CORD 
SET AND MOLDED PLUG 


PHALO 
MULTICONDUCTOR 
PLASTIC JACKET INTER 
COMMUNICATION 
OR CONTROL CABLE 


PHALO 2 C PARALLEL SHIELDED 
INTERCOMMUNICATION CABLE 


For complete “PHALO FAMILY STORY” 


Ask for the NEW 22 page Illustrated 
PHALO CATALOG 


PHALDO 
Pasties Corporation 


CORNER OF COMMERCIAL ST. 


WORCESTER, MASS. 
Manufacturers of Insulated Wire, Cables, Cord 
Sets and Thermoplastic Tubing 
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NEWS OF THE INDUSTRY (continued) 


10,000 sq ft of additional space at 
127 Second St., Mineola, N. Y. 


PERSONNEL 


C. J. BURNSIDE, associated with 
Westinghouse radio and electronic 
activities for 24 years, has resigned 
and organized an independent in- 
dustrial consultant service with 
headquarters in Baltimore, Md. 


RUTH G. KOPPEL, project engineer 
at Sperry Gyroscope Co., recently 
became the first woman officially en- 
rolled as a member of Eta Kappa 
Nu, honorary electrical engineering 
fraternity. She was enrolled by the 
chapter of Polytechnic Institute of 
Brooklyn. 





R. G. Koppel W. F. Kean 


WALTER F. KEAN, formerly man- 
ager of Andrew  Corporation’s 
broadcast consulting division, re- 
cently formed a consulting engi- 
neering firm under his own name 
at Riverside, II. 


GEORGE C. HANSEN, former tele- 
vision studio supervisor at KSTP- 
TV in St. Paul, is now supervisor 
of technical services at Airborne 
Instruments Laboratory, Mineola, 
me ¥. 


LEONARD MAUTNER, formerly man- 
ager and chief engineer of the tele- 
vision transmitter division of Allan 
B. DuMont Laboratories, Inc., has 
been appointed vice-president of 
the recently formed Television 
Equipment Corp., New York City. 


ROBERT A. STAUFFER, associated 
with the National Research Corp., 
Cambridge, Mass., since 1942, has 
been elected its vice-president and 
director of research. 


GEORGE F. RICHARDS, formerly elec- 
tronic engineer at Sperry Gyro- 
scope Co., Inc., has been elected 
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see these fine 
British built 


loudspeakers and 


units at the.-- 


CANADIAN INTERNATIONAL 
TRADE FAIR 
Toronto, May 30-June 10, 1949 


MOVING COIL CONE TYPE LOUDSPEAKERS 


Fitted with easily replaceable dia- 
phragms. Suitable for use as single 
channel reproducers or as the low fre- 
quency section of a dual channel system. 








Type K12/10 K12/20 15/40 
Imp 15 ohms 15 ohms 15 ohms 
Dia 12” 12” 15” 
Cop 10 wa'ts 20 watts 40 watts 
Flux 140,000 175,000 250,000 
lines lines lines 
wt. 12% Ibs. 17%, tbs 25 Ibs 








PRESSURE UNIT FOR PUBLIC ADDRESS 
This type of unit has been a speciality of Vitavox 
since their inception. It is particularly robust and 
can withstand heavy usage in all climates. 





Type GP.1 Total Flux: 150,000 lines 
Imp 15 ohms Dia: 41/2” 
Cap 20 watts Wt: 7 Ibs 








PRESSURE UNIT FOR H.F. REPRODUCTION 


This unit utilizes a rear drive diaphragm with 
large diameter voice coil and a special acoustic 
transformer to avoid cancellation of high fre- 


quencies. 
Type: $.2 Total Flux: 150,000 lines 
Imp 15 ohms Dia: 5” 
Cap 10 watts above 200 cps Wt: 14 Ibs. 











ES SAE SAN RIE 
oa THE BITONE 

REPRODUCER 
A transportable, dual 
channel loudspeaker par- 
ticularly suitable for pub- 
lic address, film studios, or 
with sound film projectors 
in small halls and theatres. 
An adjustable H.F, atten- 
uator is fitted. 


THE KLIPSCHORN 
REPRODUCER > 


The world’s finest high fidelity 
loudspeaker. Designed and 
manufactured in collaboration 
with Mr. Paul W. Klipsch and 
incorporating Vitavox high 
and low frequency units of 
special design. 





Cables: Vitavox London England 


LIMITED ——_ 


Westmorland Road, London, 
N.W.9., ENGLAND 


























(Carter 
| WMulti-Output Super 


Dynamotor 


UP TO 3 OUTPUTS 
j OF D.C. VOLTAGE 





sh y HE Corter Multi-Output Super Dynamotor simultaneously delivers 2 or 3 separate 
DC insulated, ungrounded output voltages or 1 AC and 1 DC output. Used on Pan 
American Clipper ships radio equipment 

* * SPECIFICATIONS * * 


Output current, up to 500 MA 
Ripple content, 1% or less. 


Frame capacity, up to 350 watts output 

Input volts, 5.5 to 115 volt DC 

*Outpot volts, 3 DC or 1 AC, 1 DC up to 
1200 volts with series commutators 


Regulation, 20% average. 
Efficiency, 60-70%. 


¢ 


INVESTIGATE THE MANY POSSIBILITIES OF THIS VERSATILE 
DYNAMOTOR TODAY! 


i g for latest Carter Catalogue No. 649 illustrating 


the Multi-Output Super Dynamotor and many other Carter models. Don't delay 








Ct nanoro® 





Gurser pile (Cos 





[ i RR nee _.2646 N. MAPLEWOOD AVE. * CABLE: GENEMOTOR 


POLARAD 90m ) 
LABORATORY ¢ VIDEO AMPLIFIER 


Model V 





Flat frequency response from 100 cps 
to 20 mc. + 1.5db 


02 micro- 
seconds 


| 

* Uniform time delay of 

| Gain of 50 db 

* Frequency compensated high imped- 
| ance attenuator calibrated in 10 db 
steps from 0-50 


¢ Fine attenuator covers a 10 db 
range 


* Phase Linear with frequency over 
entire band 


This unit is designed for use as an oscillo 
scope deflection amplifier for the measure- 
ment and viewing of pulses of extremely 
short duration and rise time, and contains 
the Video Amplifier Unit, Power Unit and 
a low Capacity Probe. 








Specifications 
Input Impedance: Probe—i2 mmf + 
470,000 ohms: Jack—30mmf +. 470,000 
ohms; Output Impedance i8mmf + 
470,000 ohms each side push pull: 
Max, input Volts 500 peak to peak 
with probe: Max. Output Volts 120 
volts peak to peak (push pull 

| Power: 115 volts 50/60 cps AC Line 
Size 19'47x227x 1454” 














Electronics Company 











9 FERRY STREET NEW YORK 7, N. Y. 
SS TELEVISION ENGINEERS and CONSULTANTS to the Nation's Leading Television Stations— 


226 








NEWS OF THE INDUSTRY (continued) 


vice-president and treasurer of 
Teletronics Laboratory, Inc., man- 
ufacturers of electronically con 
trolled products. 


STERLING C, SPIELMAN, with Philco 
Corp. for the past 15 years, has 
been made chief engineer to handle 
television receiver development. 


LUKE I. CLOSSON, also with the 
company 15 years, is the newly ap- 
pointed chief engineer in the field 
of home radio at Philco Corp. 


ROGER L. MERRILL, formerly an en- 
gineer with the Curtiss-Wright 
Corp., has been appointed to the 
staff of Battelle Institute, Colum- 
bus, Ohio, to engage in electrical 
engineering research. 


VLADIMIR K. ZWORYKIN, vice-presi- 
dent and technical consultant at 
RCA Laboratories, has been 
awarded the 1948 Lamme Medal of 
the AIEE “for his outstanding con- 
tribution to the concept and design 
of electronic apparatus 
modern television.” 


basic to 





V. K. Zworykin P. Ware 


PAUL WARE, former consulting 
engineer, has been placed in charge 
of the eectronic parts division of 
Allen B. Du Mont Laboratories, Inc. 
He developed and patented the In- 
ductuner while previously 


ciated with P. R. Mallory & Co. 


asso- 


WILLIAM E. NEILL, after six months 
with the television and microwave 
engineering department of Ray- 
Mfg. Co., Waltham, Mass., 
has been appointed sales engineer 
of the department. He was formerly 
assistant chief engineer for televi- 
sion at WFIL-TV, Philadelphia. 


theon 


KENDRICK H. LIPPITT, until recently 
associated with George C. Davis, 
broadcast radio consultant in Wash- 
ington, D. C., was appointed chief 
engineer of the Technical Appliance 
Corp., Sherburne, N. Y., radio and 
tv antenna manufacturers. 


May, 1949 — ELECTRONICS 




















CONICAL/AN TENNAS 


AAmerica’s Outstanding 
Telewsion Sean 


we The ONE = tor “ALL channels 

(no high frequency head needed) 
% Maximum efficiency on ALL channels 
% 4 to 1 front to back ratio on all frequencies 
TELREX Conical Antennas provide the highest 
possible gain to the receiver—since the full strength 
of the signal (as received at the antenna) is carried 
to the set with negligible loss—and with a definite 
reduction in the strength of ghosts or reflections, 


TELREX Conical 
Antennas ore built 
better. Note this 
center damp which 
provides sucha 
strong grip over bet- 
ter than 3” of each rod surface. It is both a mechan- 
ical support and electrical contact second to none. 
And is only one of the features which result in 
improved and steadier pictures — from a better 
antenna — a TELREX. © 1949, Teirex, inc. 
AVAILABLE IN A VARIETY OF MODELS 
TO MEET ANY NEED 
At your distributor or write 

















MEASURE ALL 


ye FLUTTER 
* Wow 
* %& DRIFT 





New, Sensitive 


FLUTTER METER 


First Aid for the sound engineer, — the 
ACA Flutter Meter! Accurate, sensitive in 
strument designed for rapid visual indication 
of flutter, wow, and drift content of discs 
(al! speeds), sound film mechanisms, film 
recorders, and magnetic wire and tape re- 
corders 


Three distinct and simultaneous readings 
may be made of flutter, wow, and drift 
Large, sensitive 4'' meter has three scales: 
0.3%, 1.0%, and 3.0%, calibrated for flutter, 
wow, and drift readings. Accuracy within 
2% of full scale value, independent of wave- 
form, ampl.tude variation, hum, noise, etc 


Flutter Meter complies with tentative 
standards set by Society of Motion Picture 
Engineers. Recommended for schools, labs, 
broadcast stations, recording equipment 
manufacturers, and studios 


WRITE FOR COMPLETE DESCRIPTION: 





Ampuirier Corp. or America 
398-7 Broadway New York 13, N. Y. 
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ion. 
FSI ~ MOLDED =~ 

SWhite RESISTORS 
Of particular interest to all who need Af eat : 
resistors with inherent low noise level 


and good stability in all climates 


HIGH VALUE RANGE 
10 to 10,000,000 MEGOHMS 
TYPE 65X This unusual range of high value resistors 


was developed to meet the needs of scien- 
tific and industrial control, measuring and 














Actual Size laboratory equipment—and of high voltage 
applications. 
SEND FOR 

STANDARD RANGE BULLETIN 4505 

1000 OHMS TO 9 MEGOHMS It gives details of both the 
Used extensively in commercial equipment Standard and High Value 
including radio, telephone, telegraph, resistors, including con- 
sound pictures, television, etc. Also in a struction, characteristics, 
variety of U. S. Navy equipment. dimensions, etc. Copy with 


Price List mailed on re 


S.S.WHITE INDUSTRIAL.» oN 


THE S$. S$. WHITE DENTAL MFG. CO. 
oe DEPT. 10 EAST 40th ST., NEW YORK 16, N. Y. = 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Oue ol Americar AAAA Vnduatrial Enterprises 


















HIGH 


5" OSCILLOSCOPE Fans 





@ Identical Vertical and Horizontal Amplifiers 
@ Bandwidth 2 cycles to 450 kc (3 DB Down) 

@ Sensitivity .15 RMS Volts/inch 
e 
» 
+ 


contitt 
Bo 


IDEAL FOR TV WORK—CUTS EQUIPMENT COSTS 
A QUALITY INSTRUMENT—AN AMAZING LOW PRICE 


Decade Attenuators (Frequency Compensated) 
Direct Connection to Deflection Plates 
Z Axis Input ® Calibration Test Signal 





50 
N. ¥. 





Suitable for pulse work to 1 MC., cased in 
hammertone grey cabinet with aluminum front $ 
panel, complete with instructions 


GUARANTEED occ cceccccccccccccs Model 450-A 











AN EASY, QUICK AND INEXPENSIVE WAY TO 


COAT THE INSIDE SURFACE OF TV TUBES 


A New way of turning tubes for inside coating 


Takes 16” metal and 10” or 12” glass blanks with 
simple adjustment 


. 


Blanks insert or remove without stopping machine 


No vacuum to operate or maintain 


No revolving chuck jaws or joints to wear out 


3-speed cone sheave for wide speed range 


Fixed linear speed for easy brushing 


Cheaper than mechanical or vacuum chuck 
Cannot jam — eliminates tube breakage 


BUCK ENGINEERING CO., INC. 


37-49 Marcy St. Freehold, N. J. 
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non resonant 
sturdy compact 
uniform response 
storm proof demountable 


featuring the new “ALNICO V-PLUS” 
super power 
driver units 


with Atlas-Super 

Efficient Alnico 
V-Plus 

Magnetic Circuit 
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New 
com .etely 


‘tinico V-Plus”’ 
shielded 


magnetic circuit 
construction. 


Cross section illustration indicating the 
adve stages of “Alnico V-Plus” super 
efficient magnetic assembly over the 
old type external ring magnets of con- 
ventional alloy, shaded portions 
sketch indicate magnetic material 
nico V-Plus” 


of 
“Al- 
offers an energy content 
per unit volume three times as great 
as any magnet used before! 


Traditional ATLAS Quality and Fidel- 


ity to Precision are incorporated in 
all these new developments. 













| 


ATLAS Sound Corporation 


—39th St., Bkn. 18, N.Y. 
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| tion, 
| phenomena and relations between 


NEW BOOKS 


Microwave Antenna 
Theory and Design 
Volume 12 in the Massachusetts Insti- 


tute of Technology Radiation Labora- 
tory Series. Edited by S. SILVER. 


McGraw-Hill Book Co., New York, 
1949, 612 pages, $8.00. 

THIS IS a valuable book for the 
microwave antenna designer. The 


eleven authors have drawn material 
from wartime experience at the 
Radiation Laboratory and many 
other sources not universally avail- 
able. They have presented the 
material in a concise and complete 
manner. The editor has integrated 
their contributions into a most use- 
ful form. He has chosen to organ- 
ize the book into four convenient 
theory, theory and 
design of feeds, theory and design 
of complete antenna systems and 
antenna-measuring techniques and 
equipment. 

The first section, occupying a third 
of the volume, includes a detailed 
review of antenna circuit re’ations, 
reciprocity theorems, field equa- 
tions, general properties of the elec- 
tromagnetic field, wave propaga- 
scattering and_ diffraction 


basic 


aperture illumination and antenna 
pattern. 

The section on antenna feeds is in- 
troduced by a chapter on transmis- 
sion lines, and continues with chap- 
ters on dipole feeds, linear arrays, 
waveguide and horn feeds, and di- 
electric and metal-plate lenses. 

Complete antenna systems 
treated in the third section. 
tems employing pencil 
simple fanned beams and 
shaped beams are considered. 

A chapter on antenna installation 


are 
Sys- 
beams, 
other 


| problems, including a discussion of 


radome effects, is a'so a part of the 
third section. As in the preceding 
section the treatment of the mate- 
rial here includes explanation of the 
applicable theory, statement of 
many useful quantitative relations, 
discussion of practical considera- 
tions and examples of application in 
existing antenna designs. 

The final section outlines tech- 


| niques and describes equipment use- 


ful for experimental determination 
of antenna impedance, pattern and 
gain. This book is a desirable addi- 


tion to the microwave engineers’ 


bookshelf. It is written in an easily | 
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Visit ATR Booth 82 
Radio Parts Show 
May 16 to 20—Chicago 


STANDARD AND 
HEAVY DUTY 


; INVERTERS 











For Inverting D.C. to A.C. 


Specially Designed for operating A. C. 
Radios, Television Sets, Amplifiers, 
Address Systems, and Radio Test 
Equipment from D. C. Voltages in 
Vehicles, Ships, Trains, Planes and in 
O. C. Districts. 


G9aAVaIaIZ9IZIZFS 


AUTO RADIO VIBRATORS 
A Complete Line of Vibrators . . . 
Designed for Use in Standard Vibrator-Oper- 
ated Auto Radio Receivers. Built with Pre- 
cision Construction, featuring Ceramic Stack 
Spacers for Longer Lasting Life. 
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NEW DESIGNS 

V_NEW MODELS »» Yuew LITERATURE 
* Rattery Eliminator. OC-AC 
‘nae Auto Radio Vibrators 


Rapio Co 
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NEW BOOKS (continued) 


understandable way, well illustrated 
and indexed. While it cannot be 
termed complete in the strictest 
sense, it gives a more extensive 
treatment of the subject than any 
other single source. 

Complementary material is pre- 
sented in Volumes 2 and 26 of the 
same series, including additional 
descriptions of existing antenna de- 
signs, radar scanners and radome 
considerations. With these three 
volumes, the engineer has consider- 
ably more than just a good treat- 
ment of microwave antenna basic 
principles—Davip F. BOWMAN, 
Airborne Instruments Laboratory, 
Mineola, New York 


Advances in Electronics, 
Volume I 

EDITED BY L. Marton, National 
Bureau of Standards. Academic Press, 
New York, 1948, 475 pages, $9.00. 
THIS is the first volume of what 
promises to be an annual survey of 
certain portions of pure and applied 
electronics or what the editors pre- 
fer to call physical electronics 
(dealing with the charged particles 
themselves) and engineering elec- 
tronics (dealing with applications 
of devices using the charged parti- 
cles). 

Naturally, in a field as large as 
electronics and growing as fast in- 
tellectually, a choice must be made 
as to the particular aspects to be 
reviewed in any one volume. The 
chapter headings listed below indi- 
cate the extent of the present 
volume. Each chapter is by an ex- 
pert. Each requires from 30 to 50 
pages and thus may be considered 
as a small monograph. Each strives 
to bring the reader up to date on 
the present state of the art. 

The book is well printed and easy 
to read. The illustrations are large 
and well made. There are ex- 
tensive author and subject indices. 
Since each chapter would serve ex- 
cellently as an orienting medium or 
a jumping-off place from which one 
can dig deeper into the intricacies 
of the subject, the volume as a 
whole has excellent reference value. 

Chapter titles and their authors 
are: Oxide Coated Cathodes, by 
A. S. Eisenstein of Univ. of Mis- 
souri; Secondary Electron Emis- 
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be Electronic Sto4-Wateh 
for the measurement of time | 
10 microseconds to 1 second’ * 
@ DIRECT READING 
@ ACCURATE 
@ SIMPLE 
3a 
—— 100 $375.00 
| HIGH 
| THE AMERICAN “/S4 cHRONOSCOPE | 
| 
DESIGNED for universal application. Four ranges 
1, 10, 100 and 1000 milliseconds full scale. Accu- } 
racy is better than one scale division (1%) on any | 
INDISPENSABLE for development and produc- | 
tion of business machines, contactors, gas tubes, 
relays, shutters, switches, welders and a host of 
other products. Write for Bulletin 100 A. | 














American Chronoscope Corporation 


316 WEST FIRST ST. Telephone: Mt. Vernon 4-2030 


MT. VERNON, WN. Y. 


























HEAT RESISTANT WIRES FOR EVERY APPLICATION . . 
TOU g HEATING UNITS 
H HEATING ELEMENTS 
and RESISTANCE 
LINE CORD 
RUGGED THERMOCOUPLE WIRE 
Do your new circuit designs call for heat ASBESTOS LEAD 
resistance wire that’s tough and rugged— & FIXTURE WIRE 
wire that can take it day after day through INSULATED 
countless hours of operation? Then check RESISTANCE WIRE 
Lewis Asbestos Covered Wire before you 
specify. Regardless of what your wire prob- FIBERGLAS 
lem is—dropping excessive voltages—fila- INSULATED WIRE 
ment dropping resistor in the line—high cur- 
rent conductors, it doesn’t matter, just . . . WIRE TO ANY 
SPECIFICATIONS 
add aku Build mF Wire You 
Send your electronic control, c ications or appliance wir- 
ing specifications for a rec ded solution by our ineers. 





FOR A TRIAL ORDER OR A CARLOAD consult 


THE LEWIS ENGINEERING CO. 





NAUGATUCK CONNECTICUT 
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Photo courtesy of 
Sentinel Radio Corp., Evanston, Ul. 


This Central Control Room in a modern Tele- 

vision and Radio manufacturing plant is lined 

with Copper Armored Sisalkraft that eliminates 
Stray signals and electrostatic interference. 


7 Practical Wethod 
for Shielding of 


TELEVISION AND RADIO 
STUDIOS, TESTING ROOMS, 
INDUSTRIAL LABORATORIES, 
AND DIATHERMY, RADAR, 
AND ELECTRONIC EQUIPMENT 


The success of COPPER ARMORED 
SISALKRAFT for shielding during 
the past decade, proves that this rein- 
forced “electro-sheet-copper” is prac- 
tical for large or small enclosures 
and equipment requiring electrostatic 
shielding. COPPER ARMORED 
SISALKRAFT is low in cost (as low 
as $9.75 per 100 sq. ft.), is flexible 
and easy to apply. 


Installations include the following: 


Steinmetz Hall, New York ¢ Hollywood 
Television Studio of Don Lee ¢ WBKB 
Television, Chicago © Corn Products 
Company’s Argo Laboratory @ Delco Radio 
Sets © CBS Radio Testing Laboratories 


SISALKRAFT engineers will be glad 
to furnish data on the merits of 
COPPER ARMORED SISALKRAFT 
in these and allied fields. 


COPPER ARMORED SISALKRAFT 


. . A Product of 
“The SISALKRAFT Co., Chicago 6 
New York 17 © San Francisco 5 


r* eceeeeeeseeeaesssasy 


| a 
a The SISALKRAFT Co., Dept. EL, 1‘ 
“ 205 W. Wacker Drive, Chicago 6, III. - 
: Please send samples of COPPER ARMORED ® 
g SISALKRAFT. The use I contemplate in- - 
g volves (describe briefly) a 
1‘ ‘ 
i ' 
1 ‘ 
© Name a 
‘ u 
; Address ~ - 
' | 
8 City, Zone and State 5 
Liticatinniemetemedemamicsanmmaadl 
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| NEW BOOKS (continued) 


sion, by K. G. McKay of Bell Labs; 
| Television Pickup Tubes and the 
Problem of Vision, by A. Rose of 
RCA Labs; The Deflection of 
| Beams of Charged Particles, by 
R. G. E. Hutter of Sylvania; 
Modern Mass Spectroscopy, by M. 
G. Inghram of Argonne Labs; 
Particle Accelerators, by M. S. Liv- 
ingston of Brookhaven Lab; Iono- 
spheric Research, by A. G. MeNish 
of NBS; Cosmic Radio Noise, by J. 
W. Herbstreit of NBS; Propagation 
in the FM Broadcast Band, by 
A. Norton of NBS; Electronic Aids 
to Navigation, by P. Pierce of 
Cruft Lab.—kK. H. 





Books Received for Review 


RADIO SERVICING, THEORY AND 
PRACTICE. By Abraham Marcus. Pren- 
tice-Hall, Inc., New York, 1948, 775 pages, 
$5.95. Twelve chapters dealing essentially 


with radio theory one chapter on = serv- 
icing instrument ind three chapters on 
pai act pre sper, written as an intermedi- 


ite text for those who know some radio 
vet are not engineers Service Notes at 
the ends of many chapters deal with com- 
mon defects in the parts or circuits cov- 


ered in the chapters 


PRACTICAL TELEVISION SERVICING 
By J. R. Johnson and J. H. Newitt Mur- 


ray Hill Books, Ine., New York, 1949, 334 
pages, $4.00 Kight chapters (approxi 
mately half the book) on television re 
ceiving circuit theory Six practical 


chapters om receiver installation, servicing 
and troubleshooting, and a short coneclud 
ing chapter on color television principles 
Writtey primarily for those who have al- 
ready mastered radio receiver servicing 


TABLES OF BESSEL FUNCTIONS OF 
FRACTIONAL ORDER. By The Comput 
tation Laboratory of NBS Volume II 
Columbia University Press, New York 
1949, 370 pages, $10.00 Tabulation of 
Iv(r) for +v = &%, *&, % and %, as 
sequel to volume containing Jv (2x) for 
same orders. Functional values are given 
ead 0 ten decimal places or ten sig- 

lear ures Range of x is from 0 to 
function e-7Ivy (2) Is tabu- 
lated in the range of x from 25 to 30,000 
Tables of Everett interpolation coefficients, 





a list of constants and a table for facili- | 


tating interpolation with respect to v are 
also given 


HANDBOOK OF PLASTICS By H. R 

mor A. J. Weith and M. H. Bigelow 
Nostrand Co., Ine., New York, 
1 Sditior 1949, 1,511 pages, 















Te fir pda yn has been largely 
re cover new and improved 
p Tables and data 
hh “nr et Premade Ex- 

\ with omprehensive 

‘ es and tra ide marks 
l ded to pr t in one comprehensive 
r rence Work the f ntal basis and 

! £ f tl 1 industry 

BASI¢ ELDPCTRICAL ENGINEERING 
sv George * Corcoran, 


Chairman, Electrical Engineering Depart 
ment, University of Maryland. John Wiley 
& Sons, Inc New York, 1949, 449 page 

$4.50 A texthook designed especially for 
use in an introductory course in electrical 


engineering. Includes d-c theory and cir- | 


cuit analysis, electric and magnetic field 
theory inductance, capacitance and a 
chapter on nonlinear circuit elements 


DIRECT CURRENT FUNDAMENTALS 
“tg Joseph J. De France Prentice-Hall, 

New York, 1949, 279 
Written expressly for traini: 
technicians at the technical institt ite level; 
‘ electron*theory. 





Professor and | 











Where SPACE and 
PERK ORMANCE are Vital 
DUMONT OFFERS 


& ATL 


SMALLEST PAPER 
CAPACITOR 


yet 100% 


WOISTUREPROOF 


Proof of the pudding 
is in the eating. 


TINYMITES 


are the largest selling 
miniature pcper capcci- 
tors in the world. 


@ Good for 100°C 


@ Leads CANNOT pull 
out 


@ CAP.from .0001 to 2 
MFD from 100 volts 
to 1000 volts. 


Send for 
List 


and 
prices. 


MEARNS 
aos 


DUMONT 


ELECTRIC CORP. 
MFR'S OF 
CAPACITORS FOR EVERY REQUIREMENT 
306 DYCKMAN ST., NEW YORK N.Y 
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FOR EVERYTHING IN 
ELECTRONICS 


Biggest stock of Radio Ports & Equip- 
ment in New York — speedy and 
courteous attention to your orders - 
alert salesmen who tolk your 
language. 


Highest quality, sensibly priced 
sound equipment for all require- 
ments. Ask for our big free 
Sound Catalog! 


HAM GEAR 


Radio amateurs’ 
quarters for 
known lines 
equipment. 


head- 
all well- 
of ham 


Television components, 
test equipment, tubes, 
antennas, accessories. 


Phone, wire, 
write, drop 
in! Terminal 
has it! 


AKG ACW 


AdIS CORPORATION 





85 CORTLANOT ST 
Phone: WOrth/4-3311 


NEW YORK 7. N Y 
Cable: TERMRADIO 














Picture: 16°° wide; 12” hig 
Cabinet: Case is 19° high, 
16” 
inside 


audience. 


Model 701 


Write for descriptive literature and price information. 
Field Engineers throughout the country are at your service to discuss our products 
more thoroughly with you. 


BETA manufactures a standard line of Kilovoltmeters, 
Electronic Microammeters. 


h 
” 





wide, 
deep when folded with screen 


Designed for use in classrooms, lecture halls, research laboratory 
seminars etc., wherever oscillograms must be displayed to a large 
The unit is also adaptable for use in industrial applica- 
tions where oscilloscope monitoring is employed for test or produc- 
tion purposes, and a large-size picture is advantageous. 

The trace can be seen under high-level ambient light conditions. 
The Model 701 has all the features of the usual cathode-ray 
oscilloscope. 


Also, 


@BETA 


ANNOUNCING 

The Beta P.P.O. 
Portable 
Projection 
Oscilloscope 


Portable 0-30 KV Power Supplies, 
Supplies up to 200,000 volts DC. 


ELECTRIC’ CORP. 


Custom-built Power 





1762 Third Ave., New York 29, N. Y. 








(- ~‘ 
What Makes a 
Mailing Click? 


Advertising men agree . . . the list 
‘e more then half the story. 
McGraw-Hill Mailing Lists, used by 
eading manufacturers and indus- 
yial service organizations, direct 
#our advertising and sales promo 
oonal efforts to key purchasing 
power. 


io view of present day difficulties 
© maintaining your own mailing 
ists, this ffici Pp lized 
service is particularly important in 
securing the comprehensive market 
coverage you need and want. In- 
vestigate today. 








WAL 
| Mc GRAW-HILL 
DIRECT MAIL LIST SEAVICE 


McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 











West 42nd Street, New York, 18, N. ¥ 
JS 
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Resistance values up to one million megohms can be furnished. 
These resistors are designed for easy mounting on a panel or 
stand-off insulator 
various tapped combinations 
matched pair units are available with 2% accuracy. 
Voltage Resistors are used in quantity by leading manufacturers, 
instrument makers, 


FPC HIGH VOLTAGE RESISTORS 


r 


EQUIPMENT © NUCLEAR RESEARCH 


These stable resistors are made in many sizes from one inch to 


181 


RESISTANCE PRODUCTS CO. 


714 RACE STREET 
Also Manufacturers of High Quality Precision Resistors and High Frequency Resistors 


FOR TELEVISION © TEST 


inches long, with voltage ratings from 3.5 to 125 KV. 


RPC resistors can be assembled to make 


For high voltage instrumentation 
RPC High 


universities and laboratories 


HARRISBURG, PA. 
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Fil ti upp prings, etc. 
for electronic tubes. Small wire and flat 
metal formed parts to your prints for your 
assemblies. Double pointed pins. Wire 
straightened and cut diameter up to “%-inch. 
Any length up to 12 feet. 

LUXON fishing tackle accessories. 
Inquiries will receive prompt attention. 


ART WIRE AND 
STAMPING CO. 


2.7 High St. 
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| 
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Newark 2, N. J. 
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Backtalk 


This department is oper- 
ated as an open forum TO DO- 
in which our readers may 

discuss problems of the | 














































TELL US 





electronics industry or 
comment upon articles Since practically 


in naa Wwe h. every coil requirement is different, 
that ELECTRONICS has 90% of Precision Bobbins are made 


to customer specifications. 

Cores can be made any length, 
any shape. Flanges die cut to any 
More On TV Synchronization size of shape—with combinations of 
slots or holes for terminal wiring— 
embossed or recessed to fit any type 
mounting. 





published. 


DEAR SIRS: 
IN CONNECTION with the first arti- 
cle in February ELECTRONICS, you 
may be interested in the birth 
of the idea mentioned, as outlined 
in the article, “Wireless Synchroni- 
zation” in the December 1931 issue 
of Radio Engineering. Synchroni- 
pest 0% 
Y 


bboy : 

zation went on and got as far as Hewees PILE ; 
arc 925 fee 7 , rv Lees 0.0.0 08 

March 1935 issue of the IRE ; 

journal. At that point, “the more 

abundant life” got to be too much 


NEW The 1981 art PRECISION 
The 1931 article discusses a plan 
for the synchronization of several 
TITON f stations by so-called syntraction. BOBBINS 
PICKUP The idea of a high-power low-fre- 
quency master wave, while not too 
helps every bad for the broadcasting frequen- THE MASTER 
! cies, is not very promising for tele- 
record player! vision frequencies, since a very COIL BASES 
This original ceramic slight shift in space due to the Dop- 
pickup does wonders for = a ‘i 
tone and stability in every pler effect on the low frequengies 
kind of climate. Wider fre- wou'd represent several cycles of 
quency range gives un- phase shift on the high frequencies, pression for greater strength — less 
equalled reproduction. De- and there could also be phase shift 


“ . eight. Insulation strips are un- 
signed to fit all tone arms. : IS RES 7 ™ a 
Made by SONOTONE, fa- in the interference pattern on the necessary—giving closer windings— 


mous makers of hearing high frequencies independent of the stonger magnetic fields. 
aids and miniature tubes. low frequency shifts that the low 

- is pia frequency could not control. By 
@ TRANSCRIPTION TONE 











Lighter, stronger coils are made with 
Precision Bobbins—cores are spirally ' 
wound and heat treated under com- 


QUALITY! Full frequency to syntraction, however, the phase at 
10,000 cycles! Real high fideli- c s 
i7iRall Mike supestonarankes any one spot in the pattern can be 
even old players thrilling! held reasonably constant. 

@ SURE-FIRE IN HUMID CLI- As far as I can see, Kell’s system 
MATES! Uunaffected by : : : 
climate, moisture, fungue! is the same as mine. He uses a fre- 


Booms sales, wins back cus- quency modulated tranamission 
tomers. k ‘ th ‘ : ; 

yack to the trans ar; sed d-c 
@ DOUBLES RECORD LIFE ismitter; I used d-c. 





AND PLEASURE! Gives “or- | He uses a reactance tube whereas 
dinary’’ records sparkling . ‘ —_— 4 r ” 
eembeiinn waa Give in the _IRE article I showed a 
rites. Will play down to 14 nor- mechanical tuner, electronically 
mal pressure. NO “‘needle o 
talk"? — controlled. The step to a reactance WRITE TODAY 
@ RUGGED! PERMANENT! No tube is a natural, FOR SAMPLES—DETAILED 
crystals, magnets, filaments I used the same thing later and . 
to fail! No pre-amplifiers. Ce- | : . ‘ & : ILLUSTRATED BULLETIN 
ramic TITONE performs per- one such circuit was on the bench 


fectly for years! when the war came along to stop 


NO TONE LIKE further development. However, I PRECISION PAPER TUBE CO. 
TITONE was then working on the syntractor 2041 W. Charleston St. Chicago 47, II. 


INQUIRIES INVITED! as a method for controlling the fre- Plant No.2 
write now to quency of high-powered radio-fre- 79 Chapel St. Hartford, Conn. 
SONOTONE, Box T-4, Elmsford, W.1. | cency heating machines, where the 
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TWO NEW 
CTC TERMINALS 
PROMISE IMPROVED WIRING 





/ New Combination Terminal 
e In 3 Sizes Has Variety of Uses 





With a screw on top and a terminal lug 
on the bottom, this combination simplifies 
top and bottom wiring. Remove the screw 
and you can mount components directly to 
the screw end. Or, you can adapt this ter- 
minal to provide removable link connec- 
tions at the screw end. Terminal is plated 
with bright alloy for corrosion resistance 
and ease of soldering. Mounting shank is 
heavily knurled for secure mounting into 
terminal boards. 


Ceramic Stand-Off 





The body of this stand-off is made of 
JAN-1-10-grade L-5 ceramic, silicone im- 
pregnated. This gives you a component 
with highly improved resistance to mois- 
ture and fungi, as well as higher dielectric 
properties. X Type has a 6-32 thread 
screw stud; Y Type has a rivet stud. 

These and other Guaranteed Components 
are described at length in the new CTC 
#300 Catalog. Write for it today. 


ee ae 


Turret Split 


ee | 
G & § 


Terminal Double-End 
Boord lugs 


Custom oc Handard 
The Guaranteed 
Components 


CAMBRIDGE THERMIONIC CORP. 
437 Concord Ave., Cambridge 38, Mass. 


Swager 


a cores ees cee eee come ee ee ee 
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BACKTALK (continued) 


use of all the intermediate stages to 
build up the power from a crystal 
was economically prohibitive. The 
idea was to tune a high-powered 
oscillator to a crystal oscillator by 


| a reactance-tube syntractor, and 


use the combination to excite a 

high-powered class C final. This, 

incidentally, is the pioneer method 
of afe. 

VERNE V. GUNSOLLEY 

Arlington, Vu 


Rounded Corners 


DEAR SIRS: 

1 AM WRITING in reference to the 
discussion of masking of television 
receiver screens (Crosstalk, Feb. 
1949). I feel that your material 
should be expanded and that certain 
essential additional information 
should be passed along to your read- 
ers before any sound conclusions 
can be reached concerning the engi- 
neering aspects of this controversial 
problem. 

A nominal amount of corner 
masking of the reproduced tele- 
vision image is desirable for sev- 
eral reasons. First, a_ certain 
amount of corner masking is fre- 
quently present in the transmitted 
image. (A large percentage of mo- 
tion picture films have rounded 
corners. Furthermore, best reso!u- 
tion can be obtained on image- 
orthicon cameras, used for most live 
pickups, when the maximum photo- 
cathode area is employed. For this 
reason it is frequently the practice 
to set the camera scanning so that 
the edges of the tube working area 
just show at the corners of the re- 
produced image). Secondly, as you 
pointed out, a rounding of the cor- 
ners makes it possible to produce a 
slightly larger image on a picture 
tube of given diameter. 

In discussing this subject it 
should be pointed out that there is a 
guide as to the amount of corner 
masking, and it generally is fol- 
lowed by the television broadcast- 
ers. The RMA television test chart 
(rarely seen on the air, but daily 
used in the pre-broadcast adjust- 
ment of film field and studio cam- 
eras) shows the nominal corner ra- 
dius limit as being one-quarter the 
vertical height of the complete 
image. This was shown in ELEC- 
TRONICS for December 1947. In 
addition to the camera adjustment, 










































TEKTRONIX PLEDGES... 


To serve our customers with products 
and policies unexcelled in the elec- 
tronics industry and limited only by 
the current state of the art. 





Tektronix Type 511-AD Oscilloscope 
$845 f.0.b. Portland 


Wide Band, Fast Sweeps 


The Type 511-AD, with its 10 mc. amplifier, 
0.25 microsecond video delay line and sweeps 
as fost as .1 microsec. /cm. is excellent for the 
observation of pulses and high speed transient 
phenomena. Sweeps as slow as .0) sec. /cm. 
enable the 511-AD to perform superlatively as 
a conventional oscilloscope. 





Tektronix Type 512 Oscilloscope 
$950 f.0.b. Portland 


Direct Coupled, Slow Sweeps 


The Type 512 with a sensitivity of 5 mv./cm. 
DC and sweeps as slow os .3 sec. /cm. solves 
mony problems confronting workers in the 
fields where comparatively slow phenomena 
must be observed. Vertical amplifier band- 
width of 2 mc. and sweeps as fast as 3 micro- 
sec. /cm. make it an excellent genera! purpose 
oscilloscope as well. 





Both Instruments Feature: 


@ Direct reading sweep speed dials. 

@ Single, triggered or recurrent sweeps 

@ Amplitude calibration facilities 

@ All DC voltages electronically regulated 

@ Any 20% of normal sweep may be ex- 
panded 5 times. 





The Tektronix Field Engineering Representative 
in your orea will be pleased to demonstrate 
our instruments upon request. 


Phone ¢: \ x4 

EA 6197 ae 

Nc ~ 

712 S. E. Hawthorne Blvd. 
Portland 14, Oregon 


Cables 
Tektronix 





TROUBLE-FR 






e We [ 
CUSTOM-BUILT 
TRANSFORMERS 


Over 25 years’ experi- 
ence in the manufacture 
of specials at cost that 
compares favorably 
with standard types. 
Built-in quality proved 
by years of actual use. 





From 10VA to 300 

KVA Dry-Type Only, 
Both Open and Encased, 
1, 2, & 3 Phase 15 to 


"”  NOTHELFER 
WINDING LABORATORIES 


PROMPT DELIVERIES! 


9 ALBERMARLE AVE., TRENTON 3, N. J. 

















Short cut to success 
with Molded Plastics 


If you have a part or product to 








be molded of plastic, your nearest 
Watertown man will place our 34 years experience as custom molders 


of every type of plastic for thousands of different applications at your service. 


If the job calls for development of a special molding compound, or close 
control of production, you profit from our laboratory . . . second to none 
in the industry. There we X-ray, push, pull, twist, pound and bake experi- 
mental and production samples . . . analyze their electrical, physical, chemi- 


cal and mechanical properties . . . until you, and we, know the job is right. 
Here are the Watertown men... Ey 
gee 
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Seattle —John W. Witherow, 





New York—H. A. Rankow, 175 Fifth Ave. National Vulcanized Fibre Co, A 
Chicago —National Insulations Co., 1927 First Ave., South Ke 
2808 W. Lake St. Francisco —G. W. Harmssen, 
6. W. Cesedier : : a on remtional Vulcanized Fibre Co. } 
j. P. Bonnamy LPG ong 273 Seventh Ave. 


Angeles—Fred M. Foley, 
si Notional Vulcanized Fibre Co. «i 
2325 East Eighth St. 


f Chicago 
Detroit —J. P. Greener from 
Cleveland —Cari F. Linn, 866 Hanno Bldg. 
Milwaukee —Roger |. Miller, 729 N. Broadway 


THE WATERTOWN MANUFACTURING CO. \ 
777 ECHO LAKE RD., WATERTOWN, CONN. 
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BACKTALK (continued) 


the slide copy and pull-cards are 
proportioned in such a way that the 
essential information is contained 
not only within the indicated area, 
but a margin of a few percent is 
maintained all around the edges and 
the corners. This slight border pre- 
vents viewers from missing any in- 
formation through mis-adjustment 
of the receiver (decentering or 
overscanning) and at the same time 
provides for some degree of proper 
pictorial composition. 

With these facts as to the posi- 
tion of essential information in the 
transmitted television picture sig- 
nal, it is of interest to compare the 
three types of receiver masks men- 
tioned in your editorial. The fol- 
lowing table assumes a_ useful 
screen diameter of ten inches. 
with 


A—Rectangular rounded 


corners. Typical of conventional 
receivers 
DIMMGNAIORE 6.36 45:4 054 5$x 84 in 


(2-inch radius to corners) 
Visible picture area... .50.75 sq in 
Unseen picture area ....3.43 sq in 
Loss in picture area... .6.3 percent 

No material loss of transmitted 
information as_ established by 
broadcasters 

B—Right and left hand edges of 
scanned area tangent to tube sides 
DIMGCRSBIONS 26.55.42 60- 74x10 in 

(5-inch radius to sides) 
Visible picture area. .. .66.92 sq in 
Unseen picture area... .8.08 sq in 
Loss in picture area...10.8 percent 

Some slight loss in corner infor- 
mation 

C—Top and bottom of tube tan- 
gent to top and bottom of scanned 
area 
Dimensions.10-inch diameter circle 
Visible picture area... .78.54 sq in 
Unseen picture area. ..54.76 sq in 
Loss in picture area. ..41.1 percent 

Severe loss of transmitted picture 
information 


From the above table it is ap- 
parent that either receiver A or B 
will provide satisfactory reproduc- 
tion of the essential transmitted 
picture information and that re- 
ceiver C will not afford good service 
in this regard. To offset partially 
this completely unsatisfactory loss, 
it appears to be common practice 
(in receivers of the C type) to de- 
liberately destroy the normal 3 x 4 
aspect ratio and 


scan a square 
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PROFESSIONAL SERVICES 


Consulting—Patents—Design—Development—Measurement 


Radio, Audio, Industrial Electronic Appliances 











THE BARRY CORPORATION 
Specialists in the Cont ft 
VIBRATION IMPACT NOISE 
Enginecring Development 
Manufacturing 


79 Sidney Sire Cambridge, Mass 
Telephone: ELJot 0861-0140 








S. BERTRAND BARNARD, LL.B., ME, 
REGISTERED PATENT ATTORNEY 
Mechanica Electronic, 

Automotive and Aircraft Patents 
PATENT ANALYSES and INVESTIGATION 


29-28 41st A 
Long Island City 1, N.Y STillwell 4-5428 


The Trend Toward 


_ 

Economy— 
The service of the consulting e1 
& s a real economy. With his 
knowledge of organizat nandy 
duction problems and his wide and 
varied experience, he can usually 


al the points of waste and 
nefficiency that are costing you 
money and suggest expensive 


eans for their eliminatior 


Eugene Mittelmann, E.E., Ph.D. 
Consulting Engineer & Physicist 


High Frequeney Heating Indu-tria 
Applied Physies and Mathemat 


49 W. Washington Bivd Chicazo 6, I 














CROSBY LABORATORIES 
MURRAY G. CROSBY & STAFF 
Specializing in FM, 
Communications @ TV 
Offices, Laboratory & Model Shop at 


26 Old Country Rd Mineola, N. Y 
Garden City 7-0284 


ALBERT PREISMAN 


Consulting Engineer 


Television, Pulse Techniques, Vid 
Amplifiers, Phasing Network 
Industrial Appli 


Affiliated with 
MANAGEMENT-TKAINING ASSOCIATES 
Os-14th St NW Washington 10, 1 ¢ 











FRANKEL & NELSON 


Consultants in Mathematical Physics 


7716 Firenze Ave los Angeles 46, Calif 


PAUL ROSENBERG ASSOCIATES 


Consulting Physicists 


Main office: Woolworth Building, New York 7. N.Y 
Cable Address Telephone 
PHYSCIST WoOrth 2.1939 

Laboratory: 21 Park Place, New York 7, N.Y 








EDGERTON, GERMESHAUSEN 
& GRIER, Inc. 


Consulting Engineers 


Research, Development and Manufacture 
wf Electronic and Stroboscopic Equipment 
Specialists in High-Speed Photography 

160 Brookline Avenue, Boston 15, Mass 





GENERAL 
INSTRUMENT & ENGINEERING 
CONSULTATION RESEARCH DEVELOPMENT 

ELECTRONI¢ a I PHYSICS 


100 Barr Building Washington 6, D. C 


A. F. SMUCKLER & CO. 


Electronic Engineers 


Electronic Product Manufacturing 

Contractors to lt ted States Government 

16 East 25rd St New York 10. N.Y 
GRamercy 5-8151 








ELECTRO IMPULSE 
LABORATORY 


Consulting Physicists 
e Meters; In 


Radio Interference and Nois $; Intereference 
Suppr on Methods for Ignition Syste and 
trical De 
PY. ©. Box 250 Red Bank, New Jersey 
Red Bank 6 4247 


PAUL GODLEY CO. 


Consulting Radio Engineers 
GREAT NOTCH, N. J 


Est. 192¢ Little Falls 4-1000 


SPECTRUM ENGINEERS 


Electronic & Mechanical Designers 


540 North 63rd St., Philadelphia 31, Pennsylvania 
2-2333; 2-3135 


Granite 2-2 








ELECTRONIC ENGINEERING 
CO. of CALIFORNIA 


Radio and Electronic Consultir 
Designing 


Angeles 


2008 W. Seventh St Las 
el 8323 California 


Ditex 


HANSON-GORRILL-BRIAN INC. 
Product @ Mfg. Development 
ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 
One Continental Hill Glen Cove, N. Y 


Glen Cove 1922 


TECHNICAL 
MATERIEL CORPORATION 


Communications Consultants 
RADIOTELETYPE @ FREQUENCY SHIFT 
INK SLIP RECORDING 
TELETYPE NETWORKS 
453 West 47th Street New York 19, N. ¥ 








ERCO RADIO 
LABORATORIES, INC. 








MEASUREMENT ENGINEERING 
LIMITED 





YARDENY LABORATORIES, INC. 


Research and Development 


’ Consu'ta Special Equipment for measurements 
Radio Communications Equipment and production tests, conmunications and audio Remote Controls and Electro Chemical 
Engineering - Design - Development - Production Head of 11 Sean rane 
Pioneers in Frequeney Shift Telegrap! Arnpriot Canada 105 Chambers Street WO 2-3534 
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THE 
REAL 
VALUE 





of placing your unusual problem in the hands of a competent con- 


sultant is that it eliminates the elements of chance and uncertainty 


from the problem and provides real facts upon which to base decisions. 
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| BACKTALK (continued) 


| rather than a rectangle. This does 
| reduce the percentage of lost area 
| from approximately 41 percent to 
| approximately 21 percent though it 

produces a rather grotesque distor- 
| tion of faces and figures. It is evi- 
! dent that whether it be 21 percent 
| or 41 percent, any such significant 
loss of picture information is 
going to result in ultimate dissatis- 
| faction on the part of receiver own- 
| ers. (Anyone watching a fast-mov- 





Type 105 ing sporting event such as football 
Model 2 | or baseball can attest to this). 

Obviously, the producers of tele- 

FREQUENCY SHIFT KEYER vision programs are not going to re- 

Convert any transmitter for F. S. tele-printer, telegraph facsimile or multi- frame their shots in such a way 

channel FM operation. Several models available: that this hidden area contains no 

Type 105 Model 2, for HF transmitters from 2 Mc up. valuable program information. 

Type 109 Model 1, for LF transmitters, in the 50 to 500 Ke range. (Among other factors, a sizable 

Other models available for special frequencies and applications, with special features percentage of present day program- 


such as: demodulators for carrier facsimile keying, wide shift for FM, etc. : ° ak 
ming is done by film, and restriction 
All models feature simplicity of operation and extremely high stability. Average 


stability better than + 4 cps for 50° C ambient of action here is not under the con- 
FOR MORE COMPLETE LINE OF FREQUENCY SHIFT EQUIPMENT, SEE trol of operating personnel). 
OUR ADVERTISEMENT PAGE + 190-191 ELECTRONIC BUYERS GUIDE It is apparent that no revision of 
|) eee ee present operating standards will be 
Nontzzny Rano Company ; 


accomplished to benefit the rela- 
tively small percentage of sets of 
this unorthodox layout. I then 
wonder whether the RMA, or some 
other organization looking after the 
public interest, should not take 
steps to prevent the buyer from 
being misled as to the results ob- 
tained with receivers employing 
this deflection arrangement. Of 
course, exception should be taken 
to those receivers having front- 
panel control making it possible to 
switch to conventional scanning. 

He Only 1'4" dia. x 9/16" deep ' It certainly is well, for the sake 
%& With switch, only 7s” deep of the growth of the industry, that 


% Wire-wound. 10 to 10,000 y : efforts be made to produce larger 
ohms ee 
¥& 2-watt power rating, aver- Ly, nn. 


: been possible in the past. However, 
oge 
Ls, - > iI ) this increase in size should not be at 

the viewer's expense (in missed pro- 
MIDGET WIRE WOUND ot 


gram information). Neither is it 
Just the thing for tight size wire-wound controls. 


Incorporated 


143-145 West 22nd St., New York 11, N. Y. 


pictures more economically than has 


et 

i fair to the largest percentage of set 
spots. Same size and ex- It’s a gem! Already used owners, or the broadcasters, to 
ternal design as popular in those assemblies that ; attempt to revise the operating 
Clerestat “M” composi- must stand up. It will do 7 standards at this late date. Effort 
tion-element control. Yet a real job in your own . 
performs as well as large- assemblies and repairs. could better be directed toward low- 


. ering production costs on larger 
Ask your Clarostat jobber for 


screen cathode-ray tubes (perhaps, 
latest log. @r write us. z : 
est cata Gr vi by expansion of such new tech- 


niques as the metal-sided tube now 
being produced in 16-inch size, and 
by further experimentation with 


and oye | rectangular faced tubes). 
Yours for better television. 


CLAROSTAT MFG. CO., INC. © DOVER, NEW HAMPSHIRE ® In Canada: GANADIAN MARCONI CO... LTD. meee y= 
| SAA AS SETI Maryland 





¢ 
CLAROSTAT 
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EISLER 


SPECIALIZES IN EQUIPMENT FOR THE 
COMPLETE MANUFACTURE OF 


ings possible with Marsh Stencil 
Machines, Brushes, Inks! Electric 
and Hand Operated machines cut 


Incandescent 
1)”, 34%, 1” letters. For sample and 
stencil, Shippers’ Handbook, Fluorescent 
prices, pin this to business letter- Lamps, 
head with your name. Luminous 
Neon Signs, 


MARSH STENCIL MACHINE CO. 
46 Marsh Bidg. - Belleville Ill,,U.S.A. 





Radio, Cathode 
Ray, Television 
and Electronic 
Tubes of All 
Sizes 
e 





iS 





36-Head Radio Tube Exhausting Machine. 
Transformers of All Types 
IN SIZES FROM 144 TO 300 KVA 


For = a? 





Antenna Colls, Grio Clips, Dlal Cord Springs and 
Precision Springs of ail types pertaining to Radle 
and Television 







APRDVBRRAEEEAEARARARERTSATASTETECUSTEEETESIIITD 
Py ee aaa aa aAbaDADALARDADADDADADD DARD AARAAR 





Your inquiries invited aes 
eldin 
WEBSTER SPRING CORPORATION nase 
97 South Sth Street EV. 7-3224 Brooklyn 11, N. Y. Auto 
RAC RERAAO0A0000000000000050000000W Testing 
. 





EL-TRONICS, INC. Transformers 
h, devel t, and a For Electronic 


i , 
Devices + om nai 





Radial - Pivot - Angular Contact - Thrust 





Promptly Available Ask for catalog ELsc —— SC ‘ 
~ Specialists in Geiger-Muller ij t 
2647-47 0. Howard St. Phila. 39, Pe. EISLER ENGINEERING CO. Inc. 
Garfield 5-2026 751 So. 13th St. Newark 3, N. J. 




















MICROMETER i a ONLY THE 
FREQUENCY moniter 
METER os Gamat, y LILO hh MODEL 400 





FM or AM, 100 KC to 175 MC 


LAMPKIN LABORATORIES, INC. 
Bradenton, Fla., U. S. A. 


FINE RIBBONS 5 ” at @ @) >) 3 

OF eee 
TUNGSTEN ond MOLYBDENUM 
Quality and accuracy in tabriea- 
ton of fs aguien & Molybdenum ‘Rib oa has 
the Electronic industry. 


try 
A development of = 
SODERING 
BRAZING & WELDING ga! CROSS Co. "9 


















, * 
SBME iy aise celine. Chicaga 3 15 Beckman 8t., Now York 7, N.Y. features 





6751 BRYN MAWR AVE. 














LOCKING TYPE EISLER SPOT WELDERS 
Stainless Steel SIZES % TO 300 KVA 














TUBE CLAMPS rp a Tees of RN ~ 
BUTT-GUN-ARC WELD! * H i 
Send for illustrated catalog and engineering data é Lowest Price a ; 
THE GEORGE S. THOMPSON CORPORATION EISLER Laboratory Precision 
South Pasadena, California Specializes also in the manu- : When COST is a factor, and QUALITY 
tacture of accessories and com- is essential—specify EICO Model 400. Not 
plete laboratory equipment for a kit, but a fully-wired, laboratory-quality 
a , z electronic and radio _ tubes, i 5" oscilloscope of the most advanced de- 
When you're in need of some product burners, cross fires, torches, ‘ sign and construction. Widely used in pro- ‘ 
vn : . ' vacuum pumps, etc f= duction, research, service, and education. : 
or service to speed and improve opera- ) j Ask For Special Catalog Ls Write for folder 5-E. Also $39.95 ; 
tion, or save money, you may find it % = available in kit form, complete oF: 3 


| here—in the Contacts Section. .. . EISLER ENGINEERING co., Inc, ¥ " 


hi CHAS, EISLER, Pres. ELECTRONIC INSTRUMENT CO., INC. 
arammescra 751 So. 13 St. (near Avon Ave.) Newark 3, NJ 276 Newport Street © Brooklyn 12, N.Y 
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SEARCHLIGHT SECTION 


EMPLOYMENT e BUSINESS © OPPORTUNITIES «+ cquipment—usep or RESALE 














PROGRESSIVE ELECTRONIC RESEARCH AND 
DEVELOPMENT COMPANY 


has several openings for Senior Electronic Engi- 
neers of superior ability, with experience in 
design and development. Excellent opportunities 
for top flight men. Send complete resumes and 
salary requirements to: 


Personnel Department 


MELPAR, 


452 SWANN AVENUE, 


INC. 


ALEXANDRIA, VIRGINIA 











i: 


— 








add-up to $7,000.00 per year 
nection with company possible 


RADAR, COMMUNICATIONS 


AND 


SONAR TECHNICIANS 
W-A-N-T-E-D 


For Overseas Assignments 


Technical Qualifications: 


At least 3 years practical ex- 
perience in installation and 
maintenance 


Navy veterans ETM 1c or 


higher. 


Army veterans TECH SGT or 
higher. 


Personal Qualifications: 


. Age, over 22—must pass physi- 


cal examination. 


2. Ability to assume responsibility. 
Must stand thorough character 
investigation. 

4. Willing to go overseas for 1 
year. 

Base pay, Bonus, Living Allowance, Vacation 


Permanent con- 


Apply by Writing to 
A-1, P.O. Box 3414, 
Philadelphia 22, Pa. 





Electronic Engineers 
BENDIX RAbIo DIVISION 
Maryl 

wlurer Of 
RADIO AND RADAR EQUIPMENT 


requires: 


Baltimore, and 


manuf 


PROJECT ENGINEERS 
Five or more years experience in 
the design and development, for 
production, of major components 
in radio and radar equipment 


ASSISTANT PROJECT ENGINEERS 
Two or more years experience in 
the development, for production, 
of components in radio and radar 
equipment. Capable of designing 
components under supervision of 
project engineer. 


re 


Well equipped laboratories 
modern radio plant . 
opportunity .. . 
individual merit. 


in 
. Excellent 
advanceme nt on 


Baltimore Has Adequate Housing 
Arrangements will be made to 
contact personally all applicants 
who submit satisfactory resumes. 
Send resume to Mr. John Siena: 


BENDIX RADIO DIVISION 


BENDIX AVIATION CORPORATION 
Baltimore 4, Maryland 














ELECTRONIC ENGINEERS 
PHYSICISTS 


“A leading Electronics Company in Los An- 
geles, California offers permanent employ- 














Men qualified in RADAR, COMMUNICATIONS ee er ae a nena An ecvenced 
or SONAR give complete history. Interview tions fully.”’ ¥ 
l > P 6606 Electronics 
will be arranged for successful applicants 68 Post St., San Francisco 4, Calif. 
Additional Positions Vacant Ads on the opposite 
238 





WANTED 
Mathematicians, 
Engineers, 
Physicists 


Men to train in oil exploration for operation of 
seismograph instruments, computing seismic data, 
and seismic surveying. Beginning salary $250.00 
to $300.00 per month dependent on background. 
Excellent opportunity for advancement determined 
on ingenuity and ability. Nature of work requires 
re tay changes of address each year; work indoors 
and out; 




















general location in oli producing 
locations. 

To apply write giving sch nd 
background, age, ronan eusttad pr oi and 
include recent snapshot to 

NATIONAL elas >. INC. 
8800 Lemmon Ave. Dali 9, Texas 

REPLIES (Bor N Address fice + at you 
NEW YORK: 330 W. 42nd St. (18 
CHICAGO ») N. Michigan Ave. (11 
SAN FRANCISCO: 68 Post St. (4) 





SELLING OPPORTUNITY OFFERED 





ea eri og Ww ANTED 
E yackgrour 
V 





EMPLOYMENT SERVICES 


ED POSIT 


NS '$ 3 


Develop- 
for all 












ployment Bureau, Box 41 4 Pa. 
POSITIONS WANTED 
MANUF ACTUR oo ,EXEt UTIVE, well quali- 
r r reduction and 
e and Elec- 








t pr 
ord $801 00.00 
Coast Will 
and cooperate 
Llectronica, 68 
Repls 







geno of electronic equip- 
echnical personnel and 
pment ane Semee Ot ee. 
systems 4 conscious 
rgetic. Availat » for responsible 

6, Electronics. 








(Continued on the opposite page) 
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OPENINGS 


Electronics engineer 


For applic 


WESTINGHOUS 
306 Fourth Avenue 





research in television and allied fields. 
perience in electron optical devices, optics, 
circuits and systems. 


IN RESEARCH 


WESTINGHOUSE LABORATORIES — PITTSBURGH 


s and physicists for basic 
Ex- 


ation write Mgr. 


Technical Employment 


E ELECTRIC CORP. 
Pittsburgh, Pa. 





POSITIONS WANTED 


(Continued on opposite page) 
TEACHING OR Resear I wanted 
Electronics 


MECHANICAL ENGINEER MF M.S. — 





BUSINESS OPPORTUNITY 


Here's a natural for you 














| (TE 


=| ENGINEERS 


TELEVISION EQUIPMENT CORPORA- 
TION offers an unusual opportunity for 
qualified engineers to participate in the 
oe growth of the rapidly expanding Indus- 
trial Television field. 


Experience in video, pulse, electronic 
display and circuit techniques with 
good educational background required. 
Several positions are available ranging 
from junior to project engineers. 


Compensation is commensurate with 
ability. Opportunity to participate in 
company profit sharing plan, 


Apply by letter to Leonard Mautner, 
be Vice President: 


~~ TELEVISION EQUIPMENT CORP. 


238 William St. New York, 7, N. Y. 


PROJECT 
ENGINEERS 


Real opportunities exist for Gradu- 
ate Engineers with design and 
development experience in any of 
the following: Airplane Stability 
and control, Servomechanisms, 
radar, microwave techniques, mi- 
crowave antenna design, com- 
munications equipment, electron 
optics, pulse transformers, frac- 
tional h.p. motors. 


Send complete resume to em- 
ployment office. 


SPERRY 
GYROSCOPE CO. 


Division of the Sperry Corp. 
GREAT NECK, LONG ISLAND 








CONTRACT WORK 


Established Chicago firm desires electronic 
manufayture contract work in component 
fabrication or complete unit assembly. 
Open for govt. work, engineering, develop- 
ment, or production. 
CW-8181, Electronics 
620 N. Michigan Ave., Chicago 11, Il 








bsg RESEARCH TIME BY CONSULTING 


"ELECTRONIC ENGINEERING 
MASTER INDEX 


Descriptive Literature on Request 
ELECTRONICS RESEARCH PUBL. CO., 
2 W. 46th St., N. Y. 19 














WANTED 


(Additional Wanted Ads on page 264) 

















ELECTRONIC MANUFACTURERS 


Electronics engineering firm will shortly open 
new office in Phila. with complete facilities 
for installation and maintenance of industrial 
electronic and communication equipment. All 
advantages of a district field engineering 
office are offered to reliable electronic equip- 
ment manufacturers. Our staff of experienced 
graduate engineers, working closely with your 
factory design sections, can supplement your 
present local sales office to offer your cus- 
tomers in the Mid-Atlantic region a complete 
technical consulting, installation, and war- 
tanty period maintenance service. 


TELEVISION ENGINEERS 


Due to wide expansion in television pro- 
gram of long established camate and tele- 
vision facturing 
are now available for engineers ‘with three 
or more years television experience. 





Excellent working conditions in modern, 
well-equipped laboratory. 


Company located in northwest portion of 
New York State. 


Housing no serious problem. 


Salaries commensurate with ability. 








WANTED 


TELEPHONE CARRIER ea (eet 
ern —— types, C, CF-l 4, 
CF-5, 

TELEGRAPH CARRIER Faas (West- 
ern Electric) X-61822A, CF-2 CF, 
40AC1, 40C1 

TELETYPEWRITERS—All Models 


TELEPHONE SWITCHBOARDS—Manual and 
automatic. 

RADIO TELEPHONE LINKS — AN/TRC-1, 
AN/TRC-3, AN/TRC-4, T-14/TRC-1 Trans- 
mitters, R-19/TRC-1 Receivers, Antennas. 








CONTRACT WORK 


Electronics manufacturer now has facilities 
for handling additional contracts special- 
izing in electronic equipment assembly, 
sub-assembly or complete unit manufac- 
ture. Television is our specialty. 








Wanted for interesting and professionally challeng- 
ing research and advanced development in th 
fields of microwaves, radar, gyroscopes, servomech- 
anisms, instrumentation, computers and general 
| etectronics. Scientific or engineering degrees or ex- 
tensive technical experience required. Salary com- 








tg 2 | mensurate with experience and ability. Direct in- Ballast Lamps. 
CW-8470, Electronics } quiries to Mor., Engineering Personnel, Bell Air- w ae Electronics 
330 W. 42nd St., New York 18, N. Y. craft Corporation, P. 0. Box |, Buffalo 5, N. Y. 330 West 421 New York 18, N, Y. 


P-8503, Electronics W-8482, Electronics 
) West 42nd St., New York 18, N. ¥ 330 W. 42nd St.. New York 18, N. ¥ 
SCIENTISTS AND ENGINEERS WANT 








WESTERN ELECTRIC ‘VACUUM TUBES 


Types 101F, 102F, 272A, 274A or B, 310A 
or B, 311A, 313C, 323A, 328A, 329A, 348A, 
349A, 352A, 373A, 374A, 393A, 394A, 121A 
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STANDARD BRAND 


NEW LOW PRICES! 


ALL BRAND NEW 


MINIMUM ORDER $5.00 


QUANTITY PRICES ON REQUEST 











Type Price Price Type Price 
1B22 $4.95 98 RON 1.95 
1B23 9.50 4.95 869RB 75.00 
1B24 4.95 49 872A 2.95 
1B25A 4.95 3.95 874 2.49 
1B26 4.95 12.95 | 878 2.49 
1B27 4.95 00 SM 1.49 
1B29 -89 69 885 98 
1B32 4.95 1.25 891 110.00 
1B36 4.95 5.95 92 175.00 
1B40 4.95 2.05 902PI 7.95 
1B56 4.95 4.50 | 904 995 
1C21 1.29 0.98 905 11.95 
IP23 1.95 3.00 923 98 
1821 1.96 7.30 925 1.40 
2AP1 3.95 49.50 931A 95 
2C4 1.18 2.95 954 75 
2C21 98 1.49 | 955 5 
2C22 39 3.49 956 75 
2C20A .28 7.95 957 7 
2C3¥4 59 19.50 958A 75 
2040 1.98 19.50 59 2.95 
4 7 4.95 991 75 

; 1.75 19.95 | 1608 495 
3.69 4.95 loll oR 

1.18 1.25 1613 75 

1.50 9.95 1614 1.75 

4.95 6.95 1616 1.39 

4.25 1.49 1619 75 

3.95 4.95 1620 4.95 

2.49 69 1621 1.98 

12.39 8.95 | 1622 175 

95 4.95 | 1624 1.75 

10.95 5.95 1625 49 

13.95 4.93 1626 49 

24.95 2.95 1628 4.95 

24.95 19.95 1629 69 

17.95 4.93 | 1631 1.50 

13.95 89 1634 79 

24.95 7.95 1635 1.10 

4.95 4.50 1636 5.95 

17.95 24.95 1638 oR 

24.95 7.95 1641 -79 

24.95 1.95 1642 98 

34.95 24.95 lo44 1.49 

4.95 7.50 | 1851 1.25 

4.95 12.95 | 1852 1.06 

4.95 24.50 1853 1.06 

1.98 14.95 1960 95 

1.89 4.95 2050 1.19 

3.95 4.95 2051 98 

5.95 2.95 5514 4.95 

3.95 18.95 5516 5.95 

18.95 24.95 5562 10.00 

95 7.95 7193 39 

69 2.95 8003 5.95 

1.50 1.65 8005 4.95 

3.00 6.95 8011 2.95 

1.50 9.95 | 80124 4.95 

3.95 24.95 SO13A 2.95 

3.95 SO14A4 24.95 

4.95 34.95 8016 1.49 

3.95 4.35 | 8020 3.95 

49.50 7.95 8025 7.95 

4.50 4.95 C5B 12.95 

27.50 9.95 Cos 12.95 

37.50 23.50 CEQ72 1.95 

1.98 49.50 CK1005 35 

6.95 2.25 CK 1006 69 

4.95 98 CK1090 4.95 

19.95 3.75 EF59 79 

12.95 8.95 ELIC 4.95 

110.00 12.95 | EL3C 4.95 

4.95 5.95 F123A 12.95 

5.95 1.25 Foo 150.00 

2.95 1.89 FGI7 3.25 

4.95 2.93 FG27A 9.95 

3.95 7.95 FG33 8.95 

13.95 2.45 | FG67 12.95 

29.95 2.95 | FGSIA 6.95 

3.95 6.90 FG105 19.95 

9.95 8.95 FG172 32.50 

9.95 3.95 FG 59.50 

11.95 2.95 | FG238) 160.00 

11.95 1.19 if 46 11.00 

14.95 69 G 2 1.98 

2.95 6.95 | 30 49.50 

&& 7.95 | © 5.35 

24.95 4.95 sf 150.00 

2.75 2.95 | } 3.95 

5.95 5.25 17.95 

6.50 4.95 HY65 49 

4.95 34.50 Hy69 2.49 

17.95 5.95 Hy75 1.25 

15.00 1.15 HY615 1.25 

7.95 2.50 HYE1148 48 

69 3.95 Kel 9.95 

69 69 | ML101 150.00 

34.95 69 REL 36 oN 

39.50 4.95 RK25 2.95 

14.95 0.00 RK33 oR 

14.95 60.00 RK34 59 

14.95 75.00 RK39 1.75 

14.95 860 3.00 RK59 3.95 

14.95 861 49.95 RKoo 79 

1.50 864 69 RK65 24.95 

1.50 865 2.98 RK72 1.95 

49 | 866A 99 | RK7 3.95 
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ALL TUBE TYPES IN STOCK NOW—SUBJECT 
20% DEPOSIT 
WITH ORDERS 
UNLESS RATED 160 E. GREENWICH STREET 


240 


TO PRIOR SALE—PRICES SUBJECT 


To 


NEW YORK 6, N. Y. 


CHANGE WITHOUT 


NIAGARA RADIO SUPPLY CORP. 


NOTICE) 
Phone 


All Prices F.O.B. 
N. Y. C. 


DI gby 9-1132-3-4 
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Save Money ! 





HUNDREDS OF 
GREAT VALUES 











m 


3" im 
oc 

AC 0/10 
oc 

OB 8 


to buy 





asy to assemble—Easy to use 
eter 
0/5/50/250/500/2500 volts 
100 /500/1000 volts 
Output 0/10/100/506/1000 volts 
DC mils 0/1/10 100 ma 
amps 0/1/10 
Ohmmeter 0/500/10,000 and 0/1 meg 
to 55 
Size 54_Xx8° .x3"%— 


Complete kit nothing olve $14.95 


Wired & Factory tested 


VOLT-OHM 
MILLIAMETER 
KIT 





* Amplifier freq. response from 50 cycles to 50 KC 
* Input impedance | meg. and 50 MMF. 

* X axis intensity modulation provided 

* Size 819"x13'x17". WHT. 38 Ibs 


Easy to read assembly instructions and diagrams. 

* Horizontal Sweep Freq. 15 to 30000 cycles 

* Graph screen for measuring peak to peak voltages 

* Internal and External Synchonization. 

* Deflection sensitivity .65 volts per inch full gain 
YOUR COST 
COMPLETE 

ABOVE UNIT COM- 
PLETELY ASSEMBLED 
AND TESTED F 


KIT 


$39.95 
$69.95 








17.95 | 








ranges. 


friction 


MODEL 221K “EICO” VACUUM 
TUBE VOLTMETER KIT 


Comes Complete, nothing else to buy 
DC and AC ranges 0-5, 10, 100, 1000 Volts 
Ohmmeter ranges, ranges. 2 to 100 megohms 
5 ranges Rx, Rx100, Rx1000, Rx10,000, Rxl megohm 
DB scale from minus 20 to plus 16 DB 
DC input resistance 25 megohms constant on all ranges 
AC input impedance over 1'2 megohms constant on all 


Large 4'2" 
Size 97 ‘16x6"x5 WHT. 10 Ibs 


PE 103 
DYNAMOTOR 


Here is power from 
12 Volt or 6 Voit 
storage battery—delivers 500 V. @ 160 
ma. raws 2! amps from 6 V. source 
—will mount under engine hood 


$9.95 















14 PIN MAGNAL 
, SCOPE SOCKET 






linear movement 2% accurate with minimum 


rae cost .... $23.95 


ABOVE UNIT COM- 


Designed for television or cathode ray 
service—a good heavy duty socket 
complete with high voltage leads for 
easy installation 








harmonic output from transmitter, tunes from (600 KC to 
500 MC. Also has indicator lamp. Less coils 
| Wavemeter alone. less meter and coils $3.30 
Type 100 — 1600 to 3700 KC 103 — 17 to 40 MC 
101 — 3500 to 8000 104 — 40 te 100 MC $.65 


102 — 8000 to 15000 KC 


McMURDO SILVER 


105 — 100 to 300 MC 
106 — 400 to 500 MC 


ABSORPTION TYPE WAVEMETER 


Complete with sensitive meter — perfect for checking second 


ea. 


$49.95 $1.49 












STANDAED 
NATIONAL 
TYPE “N” DIAL 


that piece of test equipment 
The pertect vernier dial for 
or iver you are building. While 
they last 


K200-TWINEX 2.25 


PLETELY BUILT 
HI FREQUENCY 


@@ BUZZER 


This buzzer and a key will get your 
code speed up for that ticket 




















s 
This unit has approxi 


to noise or snow ratio — Money Back Guarantee 
SB 213 Dual Band TV channels 2-13; Actually SB 69 and SB 189 con 
tained in one unit 


REGENCY BOOSTER 


FOR TELEVISION-FM-AMATEUR SERVICES 


F. amplifier circuit 


29 — 27-30 me — 10 meter ham band 

52 — 50-54 mc — 6 meter ham band 

69 — 44-88 mc — Tel low channel 1-6 

98 — 88-108 mc — FM 

146 — 144-148 me —2 meter ham band 

157 — 152-162 me — FM Communications 
B 189 — 174-216 me — Tel high channel 7-13 


Here is an extremely stable high gain wide band pre 

amplifier using a push-pull R 

contained AC power supply 

ances from 50 to 300 ohms — comes in seven models 

as follows 
2 


self 
Input and output imped 


mately |2 DB gain plus great improvement in signal 


7.95 


Mid. by Federal. Will handle 3 KW of 
R. F., very heavy Poly base—Unaffect- A VACUUM 
> CONDENSER 


ed by oy all of that R. F. up 
to the nt. Sample on 
ss .08 per ft. 
12 mmfd @ 20,000 V. A popu- 
lar plug in condenser for pad- 
ding your final tank coil or for TVI 
applications as written in QST by 
Phil R o $4 


request 
and — WIBOM 95 





BUTTERFLY CONDENSER 


This cond. has the tank circuit built in 
just plug in a tube. (Designed for 
W.E. 368AS.) Operates irom 200 to 1000 










mes. Can be used with 
any high frequency triode $1.98 A-BT-Cut Xtal 
RG 22U-TWIN COAX. 1000 KC mounted in 


4 
Nominal impedance 95 ohms—Perfect holder—very few "$4.95 





for television or where Shielded Bal- \  theally a0 dritt 














anced Transmission Lined 
is Needed 15 per ft. 








MODULATION TRANSFORMERS 


Designed for ARC 5 — will modulate 807 


watts of R.F. 


of 616 tubes —can also be used for other tubes u 
power ¢ 


A transformer designed for a pair of 813's 


handle up to 400 watts of Class C power — built by 


Here is the old familiar RCA Kilowatt modulation transformer — has 
screen windings for pentodes — will handle 550 watts of audio — second. 
ary will handle will match any Class B tubes up to 
10,000 ohms plate to plate . . 


4150 ma. — Pri 


or 1625 from pair 
to 100 


from 811 modulators — will 
RCA 


SELENIUM RECTIFIER PLATE TRANSFORMER 


2 amps—18 to 24 Volts input—18 to 12 : 
1050—0— 1050 built 


Volts output. Your cost ea. < by General Electrie — 
here is a transformer 
TRANSFORMER ~ 
bridge circuit @ 500 
* deliver 18 Volts DC from with a 110-220 Vv 

full wave selenium recti Pri. This has always been a popular 

quality 110V left in stock ° 
cy imput $4.95 








that will deliver 2000 
v. oC i 
24 Volts = 10 amps. Will A well built job 
fier => 10 amps — good item with us—only a few $17 





































FILAMENT TRANSFORMER TRANSFORMER TRANSFORMER 
» a tn, HERMETICALLY Here is a_ transformer versatile ? 
re Ag BP SEALED 115V. 60 CYC enough to run almost any piece of Here is a rugged transformer built 
| oe PRIMARY Surplus gear—gives you B—, bias to Army specs. Hermetically sealed 
| 4 . and fil. voltages. with Franklyn Terminals for easy 
| ] bas ae os. 25 ty: Pri. 110/220 V. 60 cy soldering. Primary 115 v. 60 cycles 
} | Westere q ete i) ‘Spec TeI9I7 See. = !—325-0-325 V. @ 250 ma Sec. No. i 815 v vt. @ 58 ma 
} insulated for high voltage Inverse +n si A ma Sec. No. 254 v. @3 a 
( par YO to light scope tube Sec 1—6.3 @ 3 amps Sec. No. 36.3. @4a. 
ane an8 : Sec. =5—12 V @ 10 amps Weight 10 Ibs 
5'2” high x 254 x 4! Yo * $2.49 
$2.95 A real steal $7.95 —— 
20% DEPOSIT 
; Phone 


WITH ORDERS 
UNLESS RATED 
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160-E GREENWICH STREET 


NEW YORK 6,N. Y. Digby 9-1132-3-4 























Glen municarions 
8 Beguiemenr 






















































AUTOMATIC CODE cig 
UPRIGHT OIL CAPACITORS a aie 
S, (McE 
STANDARD BRANDS TAPE PULLER ‘ D'oh. 
Fig. Mfd Voltage Terminals Price Udit peed alroy 1.00004 
B 600V DC 2 35¢ 3 tor $1.00 BLANK CODE TAPE: 4” rolls, k ainda 
I 25 400VDC : 39¢ Stor 1.10 Cc 002 3000WV DC 
Li: 5 600V D« 35¢ 3for 1 cs C ‘ol 2000WV DC 
E 600V DC 39¢ 3for 1 0 ( 2000W V DC 
dD 2x5 600VDC 49¢ 3 tor : 45 MINE DETECTOR Cc 00009 2000 WV DC 7: 
B 3x 1 600VD¢ 55¢ 2for 1.05 o/PRS ree 7 2 3000W VDC 00 
B 25 © 400VDt 39¢ 3for 1.10 seer fa alg iN es i c ooo S00UWY DG 1.00 
B 5 600V DC 35¢ 3for 1.00 and Non Metal : c 005 5000W VDC 1.65 
B 5  600V DC 35¢ 3 for 1.00 atc po a ( 0004 6000WV DC 1.50 
¥ l 400VDC 35¢ 3for 1 00 Drospec . « 0006 2000W VDC 1.00 
B 1 400VDC 40¢ 2 for 75¢ ndi —_ Cc 0008 3000 WV DC 95 
B 4 600V DC 39¢ 3 for 1.10 er, phones I 0016 R000WV DC 65¢ 
D 1 600V DC 45¢ 2 for 85¢ Batteries I 000090 «= 3000 WV DC 40¢ 
4 2x1 rats ts oes ; “od 1 oor B ‘0 1500W V DC 10.00 
% 1.75 400 ; 2 35¢ 3 fo B 03 2000WVDG 12.00 
D 3x.1 600VDC 3 55¢ 2for 1.05 ARC—3 AUDIO TRANSFORMERS B 045 2000WVDC 12.00 
A 2x5 600VDC 3 i9¢ 2for 95¢ B 00015 = 20 KVDC 24 00 
B 600V DC 2 45¢ 2 tor S5¢ r-102, 2 44 T-104, 255547 B 0001 20KVDC 24.00 
B 600V DC 2 45¢ 2for S85¢ T-103, #55546 T-105, #55554 B 002 ISKVDC 19 00 
D 1 500V DC 2 45¢ 2 for S¢ T-206, 255320 c 006 2500WV DC 1.45 
A 1 = 50OVDC 2 45¢ 2tor 6858 rice, each ++ $95] F 00027 2500WVI 35¢ 
B 1 600V Dé 2 45¢ 2for = 85¢ MOL XMFR: PP 807's to PR. 807's CL $1.65 Send for Vist of Others 
Send for Lists of Other Values DRIVER XMFR: 6U6 Driver to PP 811 a $1.45 
N t 2OUTPUT Amertran Silcor 5 20,00) 
IGSSAISIOETEMID, Ghia. Dee AT RAE ee PRECISION CAPACITORS 
Odb. continuance Fl at to 17,000 ¢ Y $4.75 | 0.163707: 0.4 mfd @ 1500 va 50 to plus 85 deg 
( .$4.50 
D- 163035: 0.1 mid @ 600 va Bp Ba is 65 deg C.$2.00 
BAND PASS FILTER D-170908: 0.152 mfd, 300 v," 400 « 50 to plus, 
deg ¢ 
nats. ‘Sune heed ben od at D-164960: 2.04 * $2.50 
s. Band-width 0 D-168344: 2 16 mtd @ 200 vie. Oto dius 8 55 5 deg C $3.00 
ib. Down fron ak o- 161555 to plus oe 
(0. ‘phone. « on wid ver for D: 166602: 16 mfd @ 400 vde, temp comp 50 “te 
~ , t ce 12.50 
mod 5 ( QRM New ( ss pe Sian, ay . 
th diagram $2.25 1@ 2 i emp comp 4 eae 
BC606-F. Metal case (4°x4"x2"d). Con POWER EQUIPMENT CERAMICON CONDENSERS 
tains: Jk 4A hone Jk A (mike 5 10 
Resis 2 w, Pot 506 STEP DOWN TRANSFORMER: Pri, 440-220-110 volt ee © per 0 
SPST Li t « a 5 : 60 mmf 3% 
over for Mag h x 7 67 mmf 20% 
PRICE . ; . $1.00 PLATE “TRANSFORMER: ee! te ond +20 
tage le f 5 mmf 120 mmf +5 
Fit. TRANS. Uxessa +5 % 240 mr + 
wig 2.5 mmf 250 mmf 
CIRCUIT BREAKERS — VOLTAGE "REG Tran 7 1000 mmf $5 o% 
Fig. A, 1 - e ome 
Fig.!A ire CiRCUIT BREAKER, : a" : 
Pig." UX 680 nn ne. % Silver-Mica Button Capacitors 
ig. A, m ’ 2 
Fig. B PLATE XF wR - 108, 29, 240 v, 60 cy, ; (Standard Brand) $9.50 per 100 
Fig. C, 50 ¥ KV t S a n 


FIL. XFMR ks 


2 Sec: 1 amy 








3 "S 33.50 


* $15.00 a ‘Sa re S ¥ 
e 7 G Lad 
| ie 3 Ge & 









































haa i. . — “PS RELAYS 
a A : F $5.25 Res 
> 
ow ep eS Pm ire | 5 a: SAN roots Cec MSSonn BES 
$5.85 vde gta ' ~ ‘ 
sohms GECH 1.25 
BATHTUB CAPACITORS $4.95 $4 tee Et 1G : 7 
Fig. Mfd Voltage Terminals 44 ohms Lewen 1067- 1.45 
D 3x m $2.95 22-28 vde 5 
I x x ars 28 vide 9 
So. of 1X 2 $2.95 Tt vide 5 
Cc 2 I 24-28 vde Po 5 
} In $2.25 24-28 ve M 12917 
nN 2 ry 1 24 vde ‘xitted BO635 2.00 
Cc 19 $3.85 26 vde 280 Al er a KS 1.10 
2x VI * 
D te “$3.501D DPDT 28 vde 280 Ailied BO 2.10 
1 « 6p 
: 3x te $2.15] D SPST 75MA 60 Allled KS 1.10 
; ‘ ‘ s 
1 +e H DPDT 20-30 vde 
+ 95) H DPDT 10 14 vde 
: ty 2 KS 9607: P i034 Ste i | I 5 
1 i 2 oe th 7 Oe $5.95 | Ht GECR2791 178 
I In 0.166333 400-24 Sec: 6.3 v, 6.9 amp: | Ounee 2.40 
D 16 GE = Pe Spends 125 Ounee 2.40 
C 254, save Son 3 32, inammp, MY ine a's | “00 allied = Lg 
= te D-163254: I A00 cy. Sec: A emage en 50 Allied 1.40 
= ee se KS- 9685: Me 400-2400 cy. Sec: 64 
} 2 De 2 amp: 64¥, 25 amy $4.35 ARC 3 MINIATURE RELAYS 
( mm J PLATE XrMn. ge anit Teast aace  ~ wn SPDT 5 Prong. GECR2791C 2.25 
; “ - = 12033: Plate X Pp . - »: Bec: 4868 vet IT, 28 vde 300 ohms RBM5 1i¢ 
A 02 1500VI« : e » aa ST 22-28 vde 300 ohms RBM 45¢ 
( GOOV 1 2 a $7.95 T 22-28 vde 300 RPM: 45 
: ‘ euorse 2 DPDT, 22-28 vde 300 RBM55531 45¢ 
SOV T > WRITE TO C.E.C. FOR YOUR DPST 
1 7 »0V DK 2 99 5552 
22-28 vde 300 RBM55526 4 
Write for Lists of Other 400 CYCLE NEEDS sPDi om — 
MAIL ORDERS ‘ y'!’ ‘ eo + , Md : SEND MONEY ORDER 
PROMPTLY FILLED COMMUNICATIONS EQUIPMENT CO. OR CHECK ONLY 
$3.00 MIN $3.00 MIN 
ORDER 131 Liberty St., New York, N. Y Dept. “E’ Mr. C. Rosen Ph. Digby 9-4124 ORDER 
ALL MERCHANDISE GUARANTEED ALL PRICES F.0.B. NEW YORK CITY SHIPPING CHARGES SENT C.0.D 
242 


May, 1949 — ELECTRONICS 











@ SEARCHLIGHT SECTION @ 





















































































a 
ertye 8g TRANSFORMER DMMUNICATIONS 
"E> ge, BUYS! HESuirnene Sot your needs DYNAMOTORS 
| 115V 0 CYCLES | Corres 4 
CONSERVATIVELY 
Y= RATED a 
RS Input Output Radio ; 
$3.25 PRECISION RESISTO Type Volts Amps Volts Amps Set Prices 
$24.00 125 1450 10000 PE 86 28 1.25 250 060 RC 36 $3.95 
"$2 5 128 1900 25000 DM 416 14 62 330) 170 RUI9 15 
$2 150 2230 reed DY-2 ARR-2 2s I 060 ARC-5 
$2.25 200 4300 33000 DM 36 7 080 SCR 
$1.85 25 5 35000 - ‘ 
$2.75 300 7000 40000 DM 53AZ 14 O80 BC 
$1.95 430 7500 OOOO —e 28 350 + 
16) S500 >) 1 14 090 BC 
$2.25 800 10000 ww) DM 21CX Ds 090 BC 
A $2.25 x20 12000 wo DM 25 12 050 Be 
$2.95 | 82 1000 17000 ship Types M > ) Bt 
r $3.95 | 120 1100 17300 in Stock pf 28 pi <a (- 
$3.25 Above Sizes Ea. 30¢ 10 for $2.5@ DM 42 14 F 110 SCR 506 6.50LN 
5A, SVCT/6A 100000 150000 200000 250900 1030 050 ‘ a 
$3.95 | 120000 170000 220000 500000 + 8 — 
- U5829 $1.95 Above Sizes Ea. 40¢ 10 for $3.50 PE 101C 13/26 12.6 a 135 SCR515 5.25N 
FIL, U6438A; 6.39 A ViA $3.25 Other Values in Stock. Send for List 83 020 ‘a 
FHL, elias 3x2.SVCT/6.5A, 2.5V/6.5A o.2 BDARS3 28 3.25 1150 4.95N 
See ISA: €SV/6A 350 7 (1.75 075 APN-1  3.50N 
PLATE. 800VCT/40MA, TH0VC T/500MA 5 OSCILLOSCOPE i 28 1 > 080 3.50N 
PLATE. 3415; 690V /450MA . $4. KITS ZA.0515 1224 42 050 3.95N 
PLATE, Cantee: 2x300VC5/150MA TF Gootessese, BC8I8: Indica- laa eaig 19/34 8/4 5 3/.110 5.50N 
PLATE. | OVA : 6SN7. 6H6, SOG. xs, 22 | BWWpack 12 94 110 Mark IL 9.95N 
PLATE OMA, 650VOT/I5MA (Now 466 Cs), catty com 050 
PLATE. GO0OVCT 01664, 250VCT/.077A To 60 cy., 115V. New, Com. | D-104 12 100 14.95N 
PLATE. 1620VCT 44 00T plete w/tubes & onver 200 
PLATE. y/35A, 2x20V/.014 inst any 573-95 | DA-3A* 25 10 060 SCR 522 8.95 
PLATE. W745 V 4A 5 A gggpscem BC 704: a 010 
PLATE. 30371; 246VCT/ 834 a Ge a 5 ; : 
PLATE. W0OV/2.5A, 128KVA wooden carry case & dia- | »5053 2s 14 060 APN-1l 3.95N 
TELEV. 2034 VOVOT 1.24 00T grat $32.00 | DA-7A 26.5 400 TA-2J 25.00N 
COMB. US8965; 78V 6NOMA, 6.3 CW2IAAX 13) 126 135 17.50N 
5 2200 ) 12 26 6.3 020 
i 111; 2x V/42MA V/125MA, GREAT TUBE VALUES y 9 112 
COMB. CS5608; sX0VET 150M A, SV/3A, CRY $.65 : BD 77KM 4 640 1000 350 BC 191 N 
6.254 - 14.00LN 
COMB. KS8931; 5X5VOT SOMA, 5V/3A, PE 94 28 «10 300 260 S°R 15.00N 
1 
COMB. 5055; 525VCT 75MA, 5V 150.010 522 
10V /2! 14.5 5 
TELEV. 5102; 1080VOT 55MA, 6.3V/1.24 N- New. LN Like New Less Filter Box & Relays 
12a Replacement dynamotors for PETS, less fi ter box $12.00 
COMB wveT MA, 6.3VC1 ty 
vo" OT : 
COMB x CT OIA. 6.3V x HAND GENERATORS 
7A 17 = GN 35: 350 v, 60 ma; Sv, 2.5 A. New, with hand cranks 
STALE t T ¢ - $12.50 
COMB. U 760 ave ~ A 5: Vv A 25 GN 45: 500 +, 100 ma: év amps. Slight use, ex 
Sk SORES ee Ae TSRB/.UM 90 n., with cranks $12.50 
COMB, 4035 A, SVOT OSA 45 - ‘ 
COMB : 8 A, SSOVOT) 4A 3 
TELEV. User 20VCT/.77A, WVCT 4 INVERTERS 
WOVT bon PE 218-E: Input: 25-28 y 
COMB. U9579; 24V, 900MA, T70V 0025 - ic. 92 amp. Output: 115 
TELEV. 2300V/. 004A, 2.5V 2A, 5500UT 2 amps. D 17° x 619° 
comMB Us 20VCT GA, 2x5VE 20 ". New, expert pa ae 
6.3VCT/3A, 6.3V/.3A 2 218- me as above 
come 64 VOT SA, SVCT 6A 2 spose Borge Arps sae 
~ 1 50 x 10". New $49.95 
COMB. 64nd: yy A V/L.254 BPS 4 3 PE 218-H: Used, good 
COMB. USSs5; 215VCT A. SVOET 6A $2.29 | 5CP1 3.75 12 nd , $25.00 
cOmMB ¢ WIVET US0A, SVOT/3A, 6.3VCT 5FP7 3 1.75 PE 206: Input: 28 vde, 
2A $3.95 | 5330 39 25.00 Output: 80 800 
COMB. UTs2 V..00OIA, 6.3V/.6A, 2.5V 6G 2 =*.0° es. 512,50 
4 Test $6.95 | 68C7 2 2 
: 7 1 1 Outp 
Send for list of other Values 7ES i 9.95 D < 4%" diamete 
7E6 2 vee $49.95 
10y 1.15 
12A¢ 1.95 
FILTER CHOKES “LEAR POWER 
HY 2 1.25 HY 125MA 932 PHOTOTUBE UNITS 
Y MA 1.00 HY MA . ' avir r par 
lhual THY 75MA HY SOMA beetle aah. wee portions afte ation Type 133-C: 24Vb0C a 
HY MA $1.60 I Hi MA fan 3 aon Send ¢ W0-1 ° t 
Dua HY MA 1.25 iy MA $1.25 
HY A 1.45 HY MA . a 
tual SHY 380MA. 1.00 HY 40MA be 
2HY 200M 75, 20H MA ary 
Hy 2uMA Be SHY 200M FREQ. MULT. UNIT ‘ 
2 1HY MA 1.20 2Hy ART-i3 XMTR A 2 sMt 
HY T°MA 1.10 HY MA Doubling Packas t up. f 
’ 2lHy MA. 44H) MA 1.75 < tw 2 Tube No ¢ 
iy 50 I» Wy MA $4.00 ‘ I A Le T ° " 
Dua 2HY MA 2.49; Dual. 22H) 1A 5.95 naion Pr 9.95 
HY 200M HY 4.95 as nee VOLTAGE 
Hy MA 1.75 Hy MA 60¢ 
1 MA 6.95 HY 900MA 7.25 REGULATORS 
CARBON PILE 
VOLTAGE REGULATORS ¢ a - 
Type “A ‘ ent eS Mta. Ramheon: ay 
TRANSTATS spe «4 t Gurrent 105 to.115 BT CRP-301407: Pri: 92 
(AMERTRAN) ( Input: 22 : oe ‘ane 
Output: 19 amt - v, 7.15 amp, .82 KVA 
Input . y * VR9 2e. Leland Ele 6 PF. Contains the 
Max. output amp tr as shown $3.00 f F ~ aeeamneel a 
r 4 t suaranteed $957 > XO4B: 22 . l ' — . - 5 
4B Gunsight. Webste $3.00 BESUL ATOR ; bb yea aaa 
UNIVERSAL OUTPUT CROSS POINTER INDICATOR FILTER REACTOR: 156 hy, 
TRANSFORMER ID) 24 ARN-9 Dual 0-2 anit nt it TRANSFORMER: Pri: 186 
n ) 4 } hr ‘ aht ‘ eceptactle 2 amp Size 2x2 x2 
Amertra ~ PRI , a - 4 4 Oo Zina ised ILS Dinent 2 
C01 4900 ot 5 eet. Oe 2 en Ae ane ten $5.50 Entire unit enclosed in gre 
is ». contin. Fla $3.75 | ZA Typ $10.00 anting facilities. New, a 
MAIL ORDERS SEND MONEY ORDER 
’ a a ‘ a) x y ah da ‘ 
ovo wn COMMUNICATIONS EQUIPMENT €O. “or citce ont 
$3.00 MIN : 
ORDER 131 Liberty St., New York, N. Y. Dept. “E” Mr. C. Rosen Ph. Digby 9-4124 ORDER 
ALL MERCHANDISE GUARANTEED ALL PRICES, F.0.B. NEW YORK CITY SHIPPING CHARGES SENT C.0.D 
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BRAND NEW 
GUARANTEED 





INVERTERS 


12117-2, Pioneer. Input 24 volts D. C. 
Output 26 volts, 400 cycle, 6 V. A. 


Price $20.00 each net. 


153F, Holtzer 
Cabot. Input, 
24 volts D. C. 
Output 115 
volts, 400 cycle 
3 phase, 750 
V. A. ond 26 
volts 400 cycle, 1 phase, 250 V. A., 
Voltage and frequency regulated also 
built in radio filter 


Price $125.00 each net. 
12123-1-A, Pioneer. Input 24 volts D. C. 


Output 115 volts, 400 cycle, 3 phase. 
Voltage and frequency regulated. 100 
VA. 





Price $75.00 each net. 


WG750, Wincharger, PU 16. Input 24 
volts D. C. Output 115 volts, 400 
cycle, | phase, 6.5 amps. Voltage and 
frequency regulated. 


Price $40.00 each net 


149H, Holtzer Cabot. Input 28 volts at 
44 amps. Output 26 volts at 250 V. A 
400 cycle and 115 volts at 500 V. A 
400 cycle 
Price $39.00 each net. 
149F, Holtzer Cabot. Input 28 volts at 
36 amps. Output 26 volts at 250 V. A 
480 cycle and 115 volts at 500 V. A 
400 cycle. 
Price $35.00 each net 
12117, Pioneer. Input 12 volts D. C. 
Output 26 volts, 400 cycles, 6 V. A. 
Price $22.50 each net. 


5D21NJ3A General Electric. Input 24 volts 


D. C. Output 115 volts 400 cycle at 
485 V. A. 


Price $14.00 each net. 


WESTON FREQUENCY 
METER 
Model 637, 350-450 cycle, 115 volts. 


Price $10.00 each net. 


WESTON VOLTMETER 
Model 833, 0 to 130 volts. 400 cycle. 


Price $4.00 each net. 


ALL PRICES, F.O.B 
FLUSHING, N. Y 


PIONEER AUTOSYNS 
AY1, 26 volts, 400 cycle. 
Price $4.00 each net. 
Ay 14D, 26 volts, 400 cycle, new with 
calibration curve. 
Price $15.00 each net. 
AY20, 26 volts, 400 cycle. 
Price $5.50 each net. 
AY30, 26 volts, 400 cycle 
Price $10.00 each net. 
AY31, 26 volts, 400 
cycle. Shaft extends 
from both ends. 
' Price $10.00 each net. 
AY38, 26 volts, 400 cycle. Shaft extends 
from both ends. 
Price $10.00 each net. 


PIONEER PRECISION 
AUTOSYNS 
AY101D, new 

with calibration 
curve. 

PRICE—WRITE OR CALL FOR 

SPECIAL QUANTITY PRICES 
AY131D, new with calibration curve. 

Price $35.00 each net 


PIONEER TORQUE UNITS 


Type 12602-1-A. 
Price $30.00 
each net. 
Type 12604-3-A 
Price $30.00 each net. 
Type 12606-1-A 
Price $34.00 each net. 


Type 12627-1-A 
Price $70.00 each net. 


MAGNETIC AMPLIFIER 
ASSEMBLY 
Pioneer Magnetic Amplifier Assembly 
Saturable Reactor type output trans- 
former. Designed to supply one phase 
of 400 cycle servo motor. 
Price $8.50 each net. 


PIONEER TORQUE UNIT 
AMPLIFIER 
Type 12073-1-A, 5 tube amplifier, Mag- 
nesyn input, 115 volts, 400 cycle. 
Price $17.50 each net with tubes. 
Type 12077-1-A, single tube Amplifier, 
Autosyn input, 115 volts, 400 cycle. 
Price $49.50 each net with tube. 








BLOWER ASSEMBLY 
MX-215/APG 
John Oster, 28 volt D.C. 7000 R. P. M. 
1/100HP. 


Price $2.90 each net. 








RATE GENERATORS 





PM2, Electric Indicator Company, .0175 


V. per R. P. M. 

Price $7.25 each net. 
Fl6, Electric Indicator Company, two- 
phase, 22 V. per phase at 1800 R. P. M. 
Price $12.00 each net. 
J36A, Eastern Air Devices, 02 V. per 
R. P. M. Price $9.00 each net. 
B-68 Electric Indicator Co., Rotation In- 

dictator, 110 volts, 60 cycle, 1 phase. 
Price $14.00 each net. 


SINE-COSINE GENERATORS 
(Resolvers) 
FPE 43-1, Diehl, 115 volts, 400 cycle. 
Price $20.00 each net. 
FJE 43-9, Diehl, 115 volts, 400 cycle. 
Price $20.00 each net. 


SYNCHROS 


If Special Repeater, 
115 volts, 400 
cycle. Will operate 
on 60 cycle at re- 
duced voltage. 
Price $15.00 each net. 
7G Generator, 115 volts, 60 cycle. 
Price $30.00 each net. 
6DG Differential Generator, 90-90 volts, 
60 cycle Price $15.00 each net. 
2J1M1 Control Transformer 105/63 Volts, 
60 cycle. Price $20.00 each net. 


2J1G1_ Control 57.5/57.5 
volts, 400 cycle 
Price $1.90 each net 
2J1H1 Selsyn Differential Generator, 
57.5/57.5 volts, 400 cycle. 
Price $3.25 each net 
2J5S1 Selsyn Differential Generator, 105- 
105 volts, 60 cycle 
Price $15.50 each net. 
W. E. KS-5950-L2, Size 5 Generator, 115 
volts, 400 cycle 
Price $3.50 each net 
5G Special, Generator 115/90 volts, 400 
cycle Price $15.50 each net 
5SF Repeater, 115/90 volts, 400 cycle 
Price $19.00 each net 
2J1F1 Selsyn Generator, 115 volts, 400 
cycle. Price $3.50 each net. 


Transformer, 





Write for complete listings 


Western Union Address: WUX Flushing, N. Y. 


147-57 41st AVENUE FLUSHING, N. Y. 
Telephone INdependence 3-1919 
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BRAND NEW 
GUARANTEED 





A.C. MOTORS 
5071930, Delco, 115 volts, 60 cycle, 7000 
R. P.M. 


GYROS 


Schwein Free & Rate Gyro type 45600. 
Consists of two 28 volt D. C. constant 
speed gyros. Size 8” x 4.25” x 4.25”. 

Price $10.00 each net. 


D.C. MOTORS 


Ca 





Price $4.50 each net. 


36228, Hayden Timing 
Motor, 115 volts, 60 
cycle, 1 R. P. M. 


Price $3.15 each net. 


Hayden Timing Motor—110 V. 60 cycle 
3.2 Wotts, 4 R. P. M., with brake. 
Price $4.00 each net. 
45629R Hayden Timing Motor, 110 volts, 
60 cycle, 2.2 watts, 1/240 R. P. M. 
Price $3.15 each net. 
Eastern Air Devices Type J33 Synchronous 
Motor 115 V., 400 cycle, 3 phase, 
8,000 R. P. M. 
Price $8.50 each net. 
Telechron Synchronous Motor, Type B3, 
115 volts, 60 cycle, 2 R. P. M., 4 watts. 
Price $5.00 each net. 


SERVO MOTORS 
CK1, Pioneer, 2 phase, 400 cycle. 
Price $10.00 each net. 
CK2, Pioneer, 2 phase, 400 cycle. 
Price $4.50 each net. 
FPE-25-11, Diehl, Low-Inertia, 75 to 
115 V., 60 cycle, 2 phase. 
Price $16.00 each net. 
FP-25-2, Diehl, Low-Inertio, 20 volts, 60 
cycle, 2 phase. 
Price $9.00 each net. 
FP-25-3, Diehl, Low-Inertia, 20 volts, 60 
cycle, 2 phase 
Price $9.00 each net. 
MINNEAPOLIS HONEYWELL TYPE 
B Part No. G303AY, 115 volts, 400 cycle, 
2 phase, built-in gear reduction, 50 in 
Ibs. torque 





5069625, Delco Constant Speed, 27 volts, 
120 R. P. M. Built-in reduction gears 
and governor. Price $4.25 each net. 

A-7155, Delco Constant Speed Shunt Mo- 
tor, 27 volts, 2.4 amps., 3600 R. P. M., 
1/30 H. P. Built-in governor. 

Price $6.25 each net. 

C-28P-1A, John Oster Shunt Motor, 27 
volts, 0.7 amps., 7000 R. P. M., 1/100 
H. P. Price $3.75 each net. 
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4 D.C. ALNICO FIELD MOTORS 
>» 5069456, Delco, 27.5 V., 10,000 RPM. 
; Price $4.70 each net. 
> 5069600, Delco, 27 V., 250 R. P. M. 

4 Price $4.50 each net. 
p 5069466, Delco, 27 
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Led a 
Schwein Free & Rate Gyro, type 46800. 


Same as above except later design. 
Price $11.00 each net. ¢ 


Sperry A5 Directional Gyro Part No. 4 
656029, 115 volts, 400 cycle, 3 phase. 
Price $17.50 each net. 


V., 10,000 R. P.M 
Price $3.00 
each net. 


5069370, Delco, 27 V., 10,000 R. P. M. 

Price $4.70 each net. 

5067125, Delco, 27 V., 10,000 R. P. M. 

With Governor 

Price $6.50 each net. 

S. S. FD6-16, Diehl, 27 V., 10,000 R. P. M. 

Price $3.75 each net. 

S. S. FD6-18, Diehl, 27 V., 10,000 R. P. M. 

Price $3.75 each net. 

S. §. FD-6-21, Dieh!, 27 V., 10,000 R. P. M. 

Price $3.75 

Sampsel Time Control Inc. Alnico Field 

Motor, 27 Volts D.C. Overall length 

3-5/16" by 1-3/8". Shaft 5/8” long 
by 3. 16”, 10,000 RPM 

Price $4.50 each net. 


GENERAL ELECTRIC D.C. 
SELSYNS 





vy 
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Sperry A5 Vertical Gyro. Part No. 644841, 
115 volts, 400 cycle, 3 phase. 
Price $20.00 each net. 
Sperry A5 Amplifier Rack Part No. 644890. 
Contains Weston Frequency Meter. 350 
to 450 cycle and 400 cycle, 0 to 130 
voltmeter. 
Price $8.00 each net. 
Sperry AS Control Unit Part No. 644836 
Price $7.50 each net. 
Sperry AS Azimuth Follow-Up Amplifier 
Part No. 656030. With tube. 
Price $5.50 each net. 
Pioneer Type 12800-1-D Gyro Servo Unit 
115 volts, 400 cycle, 3 phase 
Price $8.00 each net. 


Norden Type M7 Vertical Gyro. 26 volts 
D.C 


Price $7.50 each net. 


PIONEER REMOTE 
INDICATING MAGNESYN 
COMPASS SET. 

Type AN5730-2 Indicator and AN5730-3 

Transmitter 26 volts, 400 cycle. 
Price $40.00 per set new sealed boxes 
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8TJ9-PDN Transmitter, 
24 volts. 
Price $3.75 each net. 
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8DJ11-PCY Indicator, 24 volts. Dial 
marked —10° to +65°. 
Price $4.00 each net. 


y 
> 
> 
Y 
a 
, 
Price $19.00 each net. ‘ 
> 
* 
, 8DJII-PCY Indicator, 24 volts. Dial 
r 
» 
» 
> 
> 
Ye 
a 
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Norden Type M7 Servo Motor. 26 volts 
D.C 


Price $20.00 each net. 


General Electric Type 8672162 Azimuth 
Gyro Assembly Contains Delco Type 
5067125 Constant speed motor and 
Signal assembly. 

Price $12.75 each net. 4 


Write for complete listings 


U. S. Export License-2140 


147-57 41st AVENUE FLUSHING, N. Y. 
Telephone INdependence 3-1919 


marked 0 to 360° 
Price $7.50 each net. 
AMPLIFIER 


Pioneer Flux Gate Amplifier type 
12076-1-A. Price $17.50 with tubes 
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@ SEARCHLIGHT SECTION @ 








PORTABLE TACHOMETER 
Multiple Range Continuous Indicating 
This unit is of the centrifugal mechanical type and 
is designed to show INSTANTANEOUSLY and 
CONTINUOUSLY the speed or change in speed of 
any revolving shaft or surface. No stop watch or 
other mechanism 

e 






PORTABLE (CHRONOMETRIC) 
TACHOMETER 
Jaeger Watch Co. Model #43A-6 














































@ Can be used for speeds up to 20,000 R.P.M. Three ranges in - and three in F.P 
@ Can be used for lineal speed measurements to Low Range 300-1,200 (Each division equals 
10,000 F.P 10 R M 
@ Ideally suited for testing the speeds of motors, Medium Flange 1,000-4,000 (Each division equals 
particularly of fractional horse power, genera- 10 R.P.M. 
tors, turbines, centrifugals, fans, etc. gs en 3,000-12,000 (Each division equals 
@ Very small orque—requires practically no »R.P 
power to ive Pha open Mites 4” diameter 
@ Unequalied Readability 2” Open rae Leper Ruggedly constructed for heavy duty service. 
division on large dial equals 10 P.M.; each Ball bearing and oilless bearings—require no 
division on ain dial equals oes R.PLM lubrication whatsoever 
@ Greatest Ap nye mee ee spe ifications— Readily portable—Fits neatly into hand. 
guaranteed to be within '2 o @ Gear shift for selecting low, med., high ranges 
@ Results of test reading remain a dial until next Made by Jones Motrola, Stamford, Connecticut 
test taken Comes complete in blue velvet lined carrying case; 
@ Push button for automatic resetting 7'e7L x 4°H x 5°W. List Price $95.00—Surplus— 
@ Complete with the following accessories: New—Guaranteed. Your cost $24.50 F.0.B. N. Y 


i—Large pointed rubber tip 
i—Large hollow rubber tip 
i—6” circumference Wheel tip 
i—Operating Instructions 
Derature Correction chart 
The combination of the above features wil! give 
accurately, within a few seconds, by direct riading. 
the R.P.M. of shafts or the lineal speeds of surfaces 
without any accessories or timing of any kind. Each 
unit comes oe in a red velvet fined carrying 
case 5°x3'2"x!! Net List Price $70.00—Surplus 
Saab earantece Your Cos' 

$24.50 F.0.B. N.Y 













above, except 
to 5,000 an we 


Your ‘Net Price $35. 50 





anges are 










i—Tem 


















Gasoline Heater—Motorola 
Model GN 3-24 












$6.00 






SALINITY er 


. M, a s 
















t . - 
Complete as above, Each $95.00 
Cells for above panel, Each $60.00 





PYROMETER — 


B ‘ M 








@ $22.50 F.0.B. N. Y. 






Your Net Price $80.00 
















All items are Surplus—New—Guaranteed. C.0.D.’s not sent unless accompanied by 25°, Deposit 
rders accepted from rated concerns, public institutions, etc., on open account 
The above is only a partial listing of the many items we have in stock. Send for free circular 
MA NUFACTURERS, EXPORTERS, DEALERS—we invite your inquiries 


NOTICE—We Repeat—all items are Surplus—New—Guaranteed. All prices FOB N.Y 


MARITIME SWITCHBOARD 


336 Canal Street Worth 4-8217 New York 13, N. Y. 
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We also have in 
tubes, 
acts, 
precision 
receivers, 
and accessories 















BC-1161-A RADIO RECEIVER 


210 Me 
Power 
na, detect 
ns this 





















































Indicator 
metal cabinet 


5 Tuning 









prates off 1 
1525 R.P.M 
Variac 10 tubes, £ 












CODE TRAINING SET 
AN/GSC-T1 


Made by Le Mp \McE! sey. CER 
Operate « D.C. or 119 V or 





schools clubs for 





or 





ses, power cord and battery 
eys t 10° line ea 


Net 





bes 
L x 13%" H 


Can be used anywhere—batteries A.C. or 0.C 





Durable—Good for a lifetime of Service! NET 
“VIBROTEST”’ 
INSULATION RESISTANCE 
and 


A.C., D.C. VOLTAGE TESTER 
RESISTANCE RANGE: 
VOLTAGE RANGE: 150-300-600 \ 


Megohmis ‘ 











elfworn from G 
Your Net Price $38.00 








ZERO CENTER MICKROAMMETER 4 ' 

‘ Approx ) 
ra Approx m ne calibrated i, ve " 

hr thes ton Mod 3 fl 

Dp ¢ wit IOAMMETER 0-50 Weston Mod 

H ing ase. Approx 2 

1 $19. 50 
METER RECTIFIERS 

Conant Type B ~ $1.75 ten for $15.00 
Weston Full Wave @ $1.75 ten for $15.00 


We carry a complete line of surplus new me‘ers su.t 
able for 
switchboard 


such as 
ete 


every requ rement portable, panel 


laboratory standards 


OVER 50,000 METERS IN STOCK 


components, 
code training 
converters 
transmitters 
parts 


stock various surplus 
code keying and recording units 
tachometers, analyzers, tube testers. 
resistors, current transformers, 
condensers, and other electronic units 
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Complete Self-Contained 
€ ing type selector provides 


a Control or as a Tele 
phone wtp NEW. 
fo 


a 

CORD CD-277 & PLUG orp ae 

For tevrs BE 

4 SO-4, TGRAND. SEW 
$i. 





O' Seas “Pked 





"Baty . $1.89 
B. BBS4 2V/27AH Witiard $1.89 
C. Willard 4V/40AH TBY. 5.95 
Do. en 6V/25AH 7! 9x2'gx 
$3.39; 2 6.98 

E. it /BB52  502z/36Vmin  S* 
Ba’ : $2 10.00 
F. oe 3V/F2BP — 8 
for 1.00 


G. Eveready Mane Minimax BA 

43 outp 45 « filament 

$1.00 

USN ‘Aydrometer Kit & Box 1.98 

Baty Acid (R'Exp Only) | pt. 59¢ 

2pts. 98¢ 

GIBSON GIRL 
Taienee vee 
RT3 p/o 

SCKSTe Like New 





,* 82: 
SPECIAL $5. 95 


G'GAL Sig Lamp&Ant 


G'GAL tee eT R w'prt 
G'GAL BO ITE 171936" 2'98 
G’ fotos BALLOON SVG liydrepes 


$s generat 
G’ GAL PARACHUTE 1 2foot 298 


2 Collins Art-13 
ABSA, ~” speech 
Amplifier 





» inot. a as 
Monitor tube. er’ be 
Te ube. ess $4. 50 


bes 

ee gs CLIPPER KIT, bbe 
& Dat 25 
Save ah with PHOTOFLASH® 
Replaces $2000 WORTH OF 
FLASH BULBS. Write for com- 


plete data! 
BASIC 
PHOTO 
° FLASH 
KIT 


only 


/ $29.95 


Complete Pwr Supply Incl enders, 
tubes. xfmr, cire diag, all instretns 
& PHOTOFLASH lamp&reflector 
for 1ISVAC 

STUDIO KIT—Famed Air Corps 
1169 Set for 1I5VAC or battery 
w/2 lampsd&refls $53.95 
PHOTOFLASH CONDENSERS— 
7mt/2500V0C/21.9 Watt-Secs, ea. 


$2 
Five (109.5 Watt-Secs) for. . 12 
16mt/600VAC/2800VDC int 6.95 
15mt/330VAC/2000VDC int. 4 
25mt/330VAC/2000VDC int 7.95 
{6mmPANSOhim GSA camera 54 
rolls 5.49 


RCA UNIVERSAL 
OUTPUT 
TRANSFORMER 
10 Watts — 100 to 
10000cyc Potted Ful 
ly Csd. Matches Spkr 
w/Voice Coils of 3 to 
4 or 15 ohms to ANY 
UBE or Line bet 50 

& 10240 

ohms ad 
HiGain Dyn Mike Xtmr 
UTC/SuperElec 3wdg 600 
CT&40000hms tapped 250 
&150 ohms. Fully Shield- 








ed Herm 
Sid 9c 
for 98¢; 10 for $4.50 
Isolation Xfmr 115 to 115 Volts 
150 Watt $2.98 
« Variacs—Powerstat 
Variac 2008 /175Watto- 
135V GR $10.95 
Variac, 200C /860Watt/0- 
135V GR $15.98 
Variac 100R/0 = ‘or270 
V/2KW/1150r220Vin 39.95 
POWERSTAT inti5V out 0- 130V 
IKW, less Knob......... + -$18.00 
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Ringer Circuit 3-Position lock- 


of traffic: Monitor or Direct Radio 


Incl 


3 types 


~Z 






"9 


“AM 


with DATA 24V or 110V 60 
nS we Ae | Used Tested, $1.49 

Bendix Autosyns 115V60cycAC NEW 
8 Than Cont Hvy Dty Oper. incl diagrams 


q de SECTION @ 


*& & & SPECIALS %& %& % SE gee A 
Mobile Minded? Citizens’ Band Antenna 3 7 oe 


Threaded Coax Terminal HiF req i 
yond _ Ly Cont 12”/30em ATI/ 
5/ARRI w/waterpf gask, : 
fange é fe hardware for MO. 
LE mtg. BRAND NEW! 
3 for $I; PLe 250 for above cecese 
Just In! RM29A Control Unit . 



























Hi rel Remarkable Buy! 


2 JIGI Selsyns 





SPECIAL, per pair $12.95 


MUELLER Test Clip Insulators 


Red & ere Prs.—20% Off Lots of 10 











2E22 1.34 
2E25 HY65 2.48 
2521 11.98 


BR No “ Clip tt, 1A, = 26/Clip 24, 24A 
5 . ¢ ai 72¢ Pair 26¢ 
. iNo. 23/Cli ; 47/Clip 45, 45C, 
$15.98 = for Your FREE Tabogram gi"°:,2: Ee a ae || Oe Sree on ee 
sac 
Antenna Netw’k 1001A 
TUBES .. New Standard Types IKW RF NEW 1.5 to 7me's convert- 
$1.26 _$ .98 | 1208 65 | 826 $ 69) 8013A.... 3.95% Can facistese Rectinte Ribeoncoll 
69 ‘85 | 12SA7GT 50 | 832 2.45 | 8020 3.49 
oR 8 128G7 4 3 12 & 240MM1/7000Vcondsr RF mtr. In- 
295 _ ae 4 6 ae 16.95 sitrs& Manual. Matches most ANTS. 
490 “ns SLi - aaa rie 4” polished etched dials BRAND 
4.89 49] 13-4 Bal. 159] So1.... 2. . at ty gly age yo 
8.97 1.05 | 20-4 Bal. 59 | 865 1.00 wien Wee le ter Cas SE 
! 26 59 |2 24G SCH. .69 | 8724 2.45 sc 
5 § ‘53 | 885 2 
78 27 2807 39 | 905 4.89 PRECISION RESISTORS 
6 71 78) 927/C 5 49 
69 1.05 Es lose ce See XO MFGRS CHOICE. 
1.08 128 | 45 VTS2 30 | 931A 3.95 We ship types in et tock 
iba GL559 .73 71 | 83V 954 “16 850 14460 
59 55184 674 40 3860 14506 
C4 1.49 38 | 205B/VT2 25 2900 
2 43 464. 6.98 56] 211 1 
C 1.69 85 | 215A 1.50 
2046 /2C43S6.98 86 | 24% 25 
2D21 1 .69 | 250TH 3 
1 45 
58 
75 
67 














B 
2531 9.95 -75 | 327A 
2533... .. 14.50 85 | 350 
2s 18.95 94) 3718 
2548 45.00 49 
2550 45.00 -60 | 388A 40 
2K29 6.98 69 | 446, 2¢ -75 
2X2 49 -72 | 450TH 18.98 
A5 1. -94 | 460/HF20011.98 
3B7/1291 95 69 | 468 8.98 
3B24 1.29 -81 | 527 ° 4.75 
3C23 2.48 58 | 534. 
3D6/1299 e 69 VT127A 2.45 
3E29/829B 3.85 58] 701A 3.95 
4C35... ? -87 | 705A/8021 1.65 
4B27/201. 2.49 1.23] 7 95 
7 70 ae soil 75 
5D21..... 18.75 .38 | 717 09 
. ++ 17.98 | 7E5/1201 89 5238) 278A 9.95 
SR4GY... 1.25] 4AP10 5.98 | 72 95 
‘S.. 71 -86 | 723AB 7.49 
5U4G 591 7V7 1.04 | 803 7.95 
4 87|9-3Ballast .59 | 805 4.50 
5Y3GT 381/10 67 | 807 1.15 
52 81/1046 Bal. .59] 808 1.50 
6AB7/1853 84 | 10Y 60 | 813 6.95 
©AC7 -69 | 1246 23| 814 2.98 
6AGS5 85112AH7GT  .871 816 1.10 





























45 
69 
7 - 18 
goraa 1.49 8 
Tubes Gtd Exe Open Fil & Breakage 
CATHODE RAY TUBES 











3 $1.49 
3c 4, 1808P1 2.79 
3J 8.98 
3E Pi 1806P1_ 3.49 
SBP1/5GP1 1.95 
5BP4 3.95 
5CP1 2.98 
5CP7 ee 12.95 
5FP5/181 . 649 
5FP7 1s1aP? $1.49;2 for 2.75 
5jJP2 ° 6.49 
7BP7 4.75 
9GP7/9MP7 13.98 
9J 3.95 
9OLP7 $2.69, 2 for 4.98 
sa yf A = E. Magn Defi TV s 
2 to $25.00; 10 for 15.00 
CR Tubes Gtd Only Via R'Exp 








AMPLIFIER KITS— 


10 Watts High Fidelity 
HIGH FIDELITY—Self-Bal- 
ancing, Cathode Follower cir- 
cuit with perfect linear re- 
sponse phase Inverter. 2-2A3/6B4G PP, 6SJ- 
7GT. 6SN7GT parts. tubes, data, less 
output Xfmr, inet "REA Chassis $14 
SUPER HIGH-FIDELITY KIT—Incorpor- 
ates ALL-ELECTRONIC stage for use with 
GE/Pickering, etc. var. reluctance magnetic 
& xtal pickups & Mike. PLUS ELECTRON. 
IC BASS & HI-FREQ TONE BOOST TUBE 
CKT. Self-balancing cath foll, phase inv, 
2A3/6B4G PP, 4 other stages plus all power 
& RCA Chassis, 4 
less outpt xfmr ° 


4 Year FLASHER 


Indispensable for Car or Boat, 
Neon Bulb Flashes Brilliantly in 


Dark. Works four (4) years with- 
out servicing w/handle $1.98 
VIBRAPACKS 





> “e in 425V/110ma 
$10.95 
E 57 toe « Bat Chee é 
Spkr SCR59 8.95 
= 12VDC in i90V 85ma out 3.49 
a — inpt 12-13V out 24 


6.95 





. —— 
CONSTANT V'REG NEW RAYTHEON in 
95-130V/60 cy; Out t15V/60cy Cased 60 
watts 1°. Reglin $10.95 
RAYTHEON—198 to 242V_ inpt/50-60cys 


Uutput 220V/500Watts/6.5% Raith $36.00 
SOLA CONSTANT V'REG USN Csd in 95or 
190V /50-60cys; Output 115o0r220V 2KW/17.4 
Amps Cnstnt Duty, 1%o Regitn LN* $130 
Same NEW USN Cost $369, Only $162 
aren wee In 92 138V, Out 115V/26.1A/3 
$185.00 

7 -63eye pre ay 80° oP F /95- 

130LineVolts 113 115/07 s Out. $63.00 


SOLA In (ostor2svy sdeye: Out a 
soWatt NEW 





i] 
V'Reg GE 1150r228Vin, 115Vout/350 $34. te 









349” round B'esd Ac- 
curate 
ca % Mc $12.95 
Range Each 
5 Ma ‘Tuning Ge: pier horas Csd Special) $.98 
50 Ma GE 34° B’Csd 12.95 
*oee0 Ma 2int HiDamping 4” Weston 12.95 
0-200 & 100-0100 Microamp Twin Myvt an| 2.95 
Aircraft type | 
2542.5 Ma GE Galvnmtr zero ctr 3.95 
Amp RF 2)" GE Bkit Csd 3.95 
9 Amp RF 2)" Wstghs B’Csd 249 
15 Amp DC 2)" Csd Hoyt 295 <4 
240 Amp DC 50 oo mvt 2)" B’'Csd AN hn 2.50 
Wst 1.2 100000 1s 70000 
30 Volt ae AN 2)" B'Csd a. 249 lioodo 1 hone es 
2000r500V DC 1000 ohms,V 3;° “a ‘anane 30 620000 
. 4 > 2 21000 
7.5 Volt (AC 3° Bkit Sq. RASS Wstghs | 398M ijn > 654000 
15 Voit AC 3)" Bkit Sq. Weston 476 4.95 135000 7500000 
150 Voit AC = 125 cye 24” ae 3.95 HH 1.0000 761 ao 
10000 VDC 1 ma basic 34” B'C 10.95 #145000 500000 
10-+ 6DBWstghs DB Mtr 34” B’ ced 9.95 i ia x30000 
-- 1530000 2 450000 
+ —*_ FL-5 Range or Voice Filters 7 
~* , filters out 1020 cycle audio Excel- 
4 lent for CW work w 
ei mg switch & diagram c 
RADIOSONDE AN/AMQ-1 

































































































SNOOPERSCOPE 
INFRARED 
Image-Converter _ 

HiSensivity 2° 
Willemite siekcane 
lines/in. Comoplete 


qa $8.98 
METER 200 Microamp DC 


GE 4” Sq 5 scales ACA DCVA 
ohms Red&Black K.E 95 


er NEW. Made for $7.9 
RCA Volt Ohmyst 
eee as 0-120 Ma RF os 













Special Buy! 

72.2 Me Xmtr Using 3A5 FM 
HF BRAND NEW Complete w 
ultrasens Relay, Hygrometer 
Tempind & diaphragm actuated 
Bellows BAROSWITCH mech- 
anism in Orig Carton 

Less Batty ...... " $4.4 





JT THAT'S 


@ SEARCHLIGHT SECTION @ 


RELIANCE 





NOTE THE NEW 
ADDRESS! 





SPECIALS 
































STEEL JUNCTION BOX PRECISION POTENTIOMETERS 
Water-tight, 14 ga. steel. 17”x25"6%”. Screw NEW-UNUSED 6 WATT 4 WATT 
type brass hinge on lid. 50 1b. Reduced to $2.95 52 OHM —— a = an _ ; irerd ib 48-501 = 
6 2 G K we e jur 292 
10,000 De jur 292 on 50 GR 401 ¢, io 
6,000 GR 3144 $0, 25 GR 401 1.10 
SELSYNS COAXIAL CABLE 6,000 De jur 260 ° 20 Dej 242 75 
6,000 Muter 314A) 1.70 20 GR 301 1.10 
: 115 V., 60 Cyc. SOO ~ 90D Feet. 0. cscccee Se per foot 5,000 Muar 314A 2.50 
34" dia. x 4%" body. 1,000 - 19,999 feet......... 4c per foot 500 GR 314A 2.50 
#C78248 20,000 feet and up........ 3V4¢ per foot 5,000 GR 214A 1.40 | 10,000: 3.50 
$ 25 No charge for REELS 2,000 a 260 BY 10,000 2.50 
ii 600 GR 314A 10,000 3.50 
7: igs COAXIAL FITTINGS 200 GR 2141.40 10,000 250 
40 GR 214A 1.40 10,000 2.00 
DIFFERENTIAL 5,000 2.00 
#78249 POWER TRANSFORMER |400,MA 
ONLY CHOKE 
300 V., 4A. (2 Sec.) 24H 
$9.25 - 300 V., 4 Amp. 90 0) 
Plug 35¢ Socket 35¢ Hood 10¢ 
2: 115 V., 60 Gye. PL.239 80-239 83-18 110/220/440 Volt, | 908 
Us ween two #C78248’s as dampener. Can $3-18P 83-18 60 Cyc. ..$17.50] TEST 
be Sareea to a 3600 RPM “votor in 10 Minutes. $3.85 
eunting. Sreckotren Bakelite) for selsyns and 
n — ( 
diferentials shown above ” 25¢ pair TRANSFORMERS 
115V. 60 Cy.-24V., 10 A. 











WW PRECISION RESISTORS 19 
a WATT—-25¢ 





I 7 
with short length of 





























16.68 414.3 
10.48 09 
10.84 193 
11.25 10,000 
—_ cei PULSE lgepmngptntapinpeeey 
15,000 X 124 T2, UTAH, marke 80, sma 
15,750 “ ' 1 two ¢ 
17,000 ee ‘ 7 - bes 15 
20.000 i t s $1 rs) 
25,000 S ¥ julva 
30/000 31 
100 000 x x Ww 
150,000 . ' and 8 D 8 
8iG16 GE $1. 
D1i6i310. 50 Ke to 4M 1%” d x Ps 
t ms $2.00 
= O00 1166638, W. &.. cased 14%” x 14” x 2%” 
65,000 t fal wir us, ear $1 
10. ¢ 7.000 0) OOK 70.000 352-7250-2A, cased 1 1 lia xt 
> 75.000 n : t 7 $1.25 
vt 352-7251-2A, s shorter puls $1.25 
100 , 906 128 Ben Oc wo 300, KY ‘ GE T5572, hm } ca a 
12 180 00 O00 2 
120 000 130.000 250,004 522 OD 600,000 \ t. (250 K 
125 000 160,009 709,000 7 $15.00 
1 Megohm, 1 Watt, ‘105 ;—65e.; 5%—40c — KS = bed E. “rede pees °'$19.50 
CAPACITORS JONES BARRIER STRIPS 
POSTAGE STAMP MICAS 
es Type Price Type Price Type Price 
82mmf 50mmf 200m mf 560mmf .0015 j $.10 $.26 y § 86 
10 56 20 6K 002 i woud "230 HY ior 
15 60 350 650 0026 0 “10 w (42 , 3 
18 70 270 680 003 0 ‘B y 17 > g 
20 90 350 800 0039 40 ¥ “a1 28 + ‘ 
22 100 370 OOlmtd .0051 0 23 w 152 . 54 
25 140 400 0012 7 10% W 140 r 4 - 
40 150 470 0013 08 oe "36 7 4 - a 
47 180 500 00135 Ol ; “42 419 2 64 
Price Schedule $ .09 Y 76 2 
8.2mmfto OOlmfd 5¢ peng to .008mfd +4 41 ¥ 27 60 2-142 7h 
OOl2zmftd to .002mfd 7¢ Olt 8¢ 12 ¥ 1.06 
- Any order for 100 pieces—10% off; 
SILVER MICAS for 1,000 pieces—20, off. 
— ee — ee a CHROM ALL X STRIP HEATER, \ af 
39 180 466 750 0027 : yc. 4 only De 
50 200 470 800 003 
62 240 488 0033 SPAGHETTI SLEEVING 1 col- 
66 250 500 x in fd .0039 3, & ft 
r+ 330 B10 + ‘01m ae Only $1.00 
100 360 525 0013 0051 
110 370 540 0015 0068 
120 390 560 002 1 TIME DELAY RELAY 
; . ta Price Schedule 
Ommf to .00ilmfe 10¢ .O fd to .0068mid 50¢ Ravtheen CPX 24166 
0O012mfd to .0027mfd 20¢ 65¢ KS 10193-60 Sec 
CERAMIC * Adj. 50-70 Seconds 
oe ‘gga 22mmt — — ant e 2, se 1d recy- 
47 «16 33 68 iis 1090 cle, spring return 
6.8 18 40 75 14 $7 per 100 * Micro Switch Con- 
x 20 47 82 180 taet A 
OIL FILLED © 115 V., 60 Cyele 
Price; MFD V.D.C Price 
$19.95| 02-02 7,000 $1.65 * Holds On as long 
6.20) 1 6,000 “8.50 us power is applied 
3 J 4.50) .1 6.004 17. 
{375@ 16,000 and | 03-03 6.000 1.65 * Fully Cased, 
75@ 8,000(dual) 14.95/ 01 5.000 1.35 
1 7,500 12.50| 2 4,004 4.50 ONLY $6.50 
1 3 B00 1.95; .25 3,000 1.75 
1-.1 7.000 2.45} .2 750 VA.C 
1 7,000 1.85) (2.200 V.DC) 39 
}1 2,000 95 
4 1,000 90 
2 mtd | 3 1,000 80 
2 1,000 65 
4,000 05 1,000 29 
V.0.C. it 800 40 
#23F47 | 10 600 1.00 
4 6 69 
SPECIAL! 
$4.50 |1 600 39 12th St. Cor. Buttonwood, Phila. 23, Pa. 
29 6 500 -24 Las 



































$4.75 
2.5V., 6.5 A. CT each 
of two windings. $2.45 
5V., 60A. CT 


10 for $45.00) 


$6.75) 





200 MA. 10 H CHOKE 
WS.) $1.95 





115 V., 60 Cyc. 
V., 6% A. 
Transformer 
Tested 34 Kv 
Uses 8020 Tube 
#604298 


$8.50 





ALLEN SET SCREWS 























8-32 x 1¢ 
$1.50 per 100 
Fr Meter 
616-1 y Ke of 
Pp 
Yo RK COST. ONL y 

Breakers \ \r 
EACH 50¢ 
Veri dials | Be 0 85 
Gliyptal Cement gal. $11, $2.50, it 75e 
G.E. DA, MOTOR 1 H a t 
ire, 250 VID \ VbC @ 
i Am) $12.00 

HANDLES ! 8 s 4%" i 
Ie 

GE AR (SSORTMENT t s dr 
sta s $6. 50 
FIELD WIRE $14.00 
eth ps CTOR ¢ BLE - $7.50 
pie abdicate f $12 


J 
wt * TIMETE 


t 4 
$13 90 














AIRC RAPT GALLEY. KIT I ( t 
ri ‘ \ IVI 
hre i + \ 
) s a lis 
enser \ & D 
“815 >. 00 
Wrepped—BALL BEARINGS —New 
meets Price 
Patnir iKs 3 16° > 25¢ 
Fafnir 38K i ¥/32 45¢ 
NDS. r02¢ 13M a8 1.25 
ND 88503 $2” 1.00 
MRC 206SE 1 5/32" 2 if 1.25 
Fafnir 545 2 1/6" 2 5/8” 15 32° 1.00 
NEEDLE BEARINGS | 
B88 1/2° wide 1/2° 25¢ 
B108 1/2” wide 5/8” 13 ta 30¢ 
GB34X 1/4” wide 3/16" 11/32” 25¢ 
‘ 
BC 1072A IFF X’MITTER 
150 to 200 Mes. 115 V. 60 Cyc 
POWER SUPPLY give 0 vid ‘ con 
trol 2 v.d THO v.d a A ntains 
1 bes S2¢ SN7, 5U4G, et 5 KV 





MINIMUM ORDER $3 








All orders 








f.o.b. PHILA., PA. 





Telephone SPereene 7-3035 
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ANNOUNCING! 


“a. th 
New, Larger St Than — Before In Our SF itd i la‘ LUCKY 12 a“ 
Ny. 7eGome nnd rove wound eal Ry 


a, 5, @ specials OF THE MONTH ®> 




























































































TWo.den puaneaenane RADIO TUBES... 
DRIVE NEW! STANDARD BRANDS! Pe OE Aire tee $2.97 
Auxiliary speed reducer fits B24 $4.87 | 725A $7.97 | 1LC8_—s«$..87 ee eee ye .07 
on condenser shaft back of B26 3.97 726A 4.87 | LDS 37 
: B29 ‘87 | 1LE3 ‘ 
panel or on dial knob shafts. N21 “67 | 801A ‘47 | 1LH6 77 
Ratios 5 to 1 and 1 to 1}. Nz “Ze | 802 2 Lor = RF VACUUM SWITCH 
Fits any % in. round shaft. oy “ay | B05 $97 | IRS “67 GE-1821. 9200 volts peak, 8 empe Used as 
le | 807 1.07 | 184 67 antenna switc n Collins 3 
57¢ each . . . Two for 97¢ a ae | aoe sy | 185 ‘37 N $2.47 
2022 117 | 809 1.67 | 1T4 37 Brand New ... , ve . 
2026 127 | 810 4.97 | 3Q4 : 
C34 27 | 811 1.97 | 3Q5 167 
PERMALLOY SHIELDS C40 97 | 812 2.37 | BUS 2 
2C44 ° 
for CATHODE RAY TUBES 3046 587 | gis 2 “7 $A? $2 TRANSFORMER—115 V. 60 Cy. 
" 021 1.07 | 815 2. 3 . 
3° ons ele ; ‘ ++ LAT J2 9:87 | 816 1.07 AGS 87 HI-VOLTAGE INSULATION oa 
ARE Rae Aah 3338 387 | 820R 3.47 | 6BAG 97 eee Ss =< ‘ 
TRANSMITTING € 2331 12.87 | 832A 3.47 pea 2 2150v @ 15 ma........... 3.97 
KEY 2332 14.87 | 833A = (29.97 ; Ov @ 10 ma; 6.3v @ 2A; 2.5v @ 2A 4.97 
2336 «= -.24.87 | 836 ‘97 | 6D6 47 18 , , ee 
General purpose transmitting 24538 14.57 | 837 1.57 | 6FSGT 37 1750v @ 4 ma.; 6.3v @ 3A 4.27 
key on a heavy die cast base, al! or Lp rr sa | | 4 abl = 1600v @ 4 ma.; 700v CT @ 150 ma.; 6.3v 
mountes on a swinging bracket 348 14.97 | 843 37 | 6H6 -37 @Q9A . 6.47 
thigh clamp at } . 
aantuata » ee ons Bh peed SB 33:5; a 12:97 Sifety re 525-0-525v @ 60 ma.; 925v @ 10 ma. ; 2x5v 
moved from clamp. Adjustable J55 hg 60 2 } K6GT & @ 3A; 6.3v @ 3.6A; 6.3v @ 2A; 6.3v @ IA me 
bearings. Supplied with 5-foot K25 23.97 | 861 9.97 . @ 17! . 2.5 p 5. 4.9 
cable and PL-55 phone plus. Le be PH] 2 a 9 5 i pte erence oo tees @ : 
F d | . 00-0-500v @ 25 ma. 5 
Brand New. Each........ asec mee x2 | 133 | 8684 if ror z ma.; 6.3v (@ 1A; 2x5v @ 2A 4.47 
BPI 137 |RnoB 18:97 | eel . g 500-0-500v @ 100 ma.; 5v CT @ 3A 3.97 
B22 57 | R72A 1.47 . , ‘ 
pA 450-0-450 @ 300 ma.; 140-0-140 @ 100 ma. 
JEFFERSON TRANSFORMER nae bat pal 3 Sor ; 7 36v (@ 1A, 6.3v @ 5A, Sv @ 3A, 110/220 
Step down (or up) power circuit transformer a +3 | 878 ao SLOT. % a on - Pi - 6.3v @ 1.54 a 
double wound 230V input 50-60 cycle, 115V C22 «17.97 | 885 "87 |6SN7GT .57 425-0-425v @ 75 ma; 5v @ 3A; 6.3v @ 1.5 97 
C23 2.47 | 902P1 4.97 | @SQ7GT  .47 400-315—-0-100-315v @ 200 ma.; 2.5v @ 2A; 
output, 500 KVA C30 47 | 905 DS a By ( 3A; 6.3v @ 9A; 6.3v; 9A 5.97 
3C31 1.47 | 923 87 | 8 . 
Brand New i & ee a ee $12.97 47 | Sas ‘7 7a8 a 400-0-400v @ 200 ma.; 5v @ 3A ; 3.97 
: 1 955 137 . 
my C5 .57 350-0-350v @ 150 ma.; 5v @ 3A; 6.3v @ 
4B24 237 | 982 3 | 76 -67 6A; 78v @ 1A 3.97 
LM-7 FREQ. METER ry ls ee 2 Nor ‘ss 385-0-385-550v @ 200 ma.; 2}4v @ 2A; Sv a 
"27 | e AT6 47 @ 3A; 3x16.3v @ 6A—PRL 110/220... 6. 
195 to 20,000 Ke modulated, complete with BPs 14 | ist PR AUS d u 340-0-340v @ 300 ma.; 1840v @5ma..... 4.97 
tubes and crystals less power supply. Navy Dat ase, | tod 27 | 12BE6 ‘47 335-1)-335v @ 60 ma.; Sv @ 3A; 6.3v @ 2A; 
type, used, good condition $79.47 FP7 1.37 | 1625 27 | ear < U-13-17-21-23v @ 70 ma.—PRI. 110/220 3.97 
Less calibration book. oR a 27 |12Q7GT_ ‘57 325-0-325v @ 120ma.; 10v @5A;5v@7A. 2.27 
2g 14-97 | 1630-87 | TSSPTOT ‘87 300-0-300v @ 6 / ma.; 2x5v @ 2A; 6.3v @ 
. . q 2 j ! 3.47 
LP1 13.97 | 1638 47 | 128J7GT_ .47 246A; 6.30 @IA 
OIL CONDENSERS NPI 8.97 | 1641 37 | RIOT 150-0-150 @ 80 ma, ; 150 @ 40 ma.; 6.3v % 
NATIONALLY ADVERTISED BRANDS Ts Oey | ten “$3 | 128R7GT (47 3.54; 6.3V @ 1A 1.97 
All Ratings D. C. = a7 | 2056 67 ant = 15Uv @ 55A; 150v @ 2 13A; we @ 5A 3.97 
2 ; - 
a 600¥ as imid. 2000v $0.97 AB? 7 | 50 237 | 387 7 120-0-120v @ 50 ma... 97 
m 600V oa 2 2 . %; 801 87 : —+)-80v 225 .; Sv 2A; 5 ! 7 
Pa paid a mfd. 2000v 1.27 AKS 7 | Sor 147 | 25L6GT 57 80-0-80v @ 225 ma.; 5v @ 2A; 5v @ 4A 3.97 
.5mfd. -37 4mfd. 000 3.77 
. a ALS 67 | 801 1.27 | 2525 47 24v @ GA...... edewe 3.47 
Imfd. 600v .37 l5mfd. 2000v 4.97 C4 27 | oie 137 | 25Z6GT .47 7 pany es 
2mfd. 600v  .37 4mfd. 2500v 3.97 16 87 | g02C Laz | 26 47 3x10.3v @ 7A; CT..... aiae 7.97 
amid. 600 2 2mfd. 2500v 2.47 O50 1-97 | 802 3:87 ‘4 12.6v CT @ 10A; lv CT @ 6.5A 6.97 
Smfd. 600v 1. : 2 ‘ : 900 :37 | : : 2A:6 ) , 
10mfd. 600¥ 1.17 Sbmict 2500¥ a7 oY 27 | 900 137 oa 37 6.3v @ 12A; 6.3v @ 24; 115v @ 1A 3.47 
3x.1mfd. 1000v 47 .Smfd. 2500v 1.77 one aes | 9003 47 | 3545 .67 6.3v @ 10A; 6.3v @ IA.......... + 2.97 
.25mfd. 1000v 47 O5mfid. 3000v 1.97 2GP7 12.87 | 900. *57 | 35L6GT .57 6.3v @ 1A; 244v @ 2A soe 62.47 
imfd 1000v-.57 Imfd. 3000v 2.27 se 47 | S008 -22 | Seve = 6.3v @ 214A; 6.3v @ 2A; 2}4v @2A..... 4.97 
2mfd. 1000v .67 -25mfd. 3000v 2.67 A CK100. -27 | 3573 “67 6.3v @ 1A 97 8v CT 1A . 97 
4mfd. 1000v .87 Imfd. 3000v 3.47 + os A dlls AE 6v @ 15 amps RMS. ; 1.97 
Smfd. 1000v 1.97 12mfd. 3000V 6.97] 45SPEC (37 | F123A 9.97 | aa 6.3v CT_@ 3A; 5v CT @ 4A . 3.97 
10mfd. 1000v 2.07 2mfd. 4000v 5.97 75TL 2.47 | F127A 17.97 | 4} 47 resid i ume . 
1smid. 1000v 2.27 imfd S000v 4.97) 00TH 9.97 | FI2BA 39-47 = Z 
q Vv A -lmfd. 7000v 2.97 4 Y F660 , ; 
24mfd. 1500v 6.97 3mfd. 4000v 6.97) 325¢ 7:97 | EGSIA 3.97 7 4 
-lmfd. 1750v—.87 2mfd. 3000v 3.47 250R G5 ' 50A5 -87 
<Imfd. 2000 °97 2a.1mfd. 7000v 3.27] out 1947 | OLise “7.97 | 20BS,, 82 FILTER CHOKES 
-25mfd. 2000v 1.07 O02mfd. 12000 9.97 250TL 19.47 | GL697 247 ’ = 
5mfd. 2000v 1.17 ( 20000¥ 304T "97 | ftve1s 72:37 | SOYeGT ‘57 HI-VOLTAGE INSULATION 
-O2mfd. 20000v 11.97 305TH 3.47 | AtLaon 19197 | 56 ‘a 
316A 47 | MLIO1 39°47 | 59 97 8 by @ 300 ma. $3.97 | 325 hy @ 3 ma. $3.47 
327A 2.97 | ML502 39.47 | 70L7GT 1.07 25 hy @ 160 ma. 3.47 1 hy @ 800 ma. 14.97 
Foy to RK72 2 TIA 57 12 hy @ 150 ma. 3.47 10 hy @ 250 ma. 2.47 
371B ‘97 | VRIES ‘$7 | 75 57 «25 hy @ 65 ma. 1.37 | 10hy @200ma. = 1.98 
450TH 29:87 |VR78 -37_ | 78 47 .05hy @ 15 ampa 7.97 | 10/20@ 85 ma 1.87 
! : 7R90 07 | 77 a 1 hy @ 5 amps. 6.97 y m3 . 
3000 mfd. — 247 531 2.97 | VR105 .67 | 78 47 4 hy @ 600 ma 5.97 15 hy @ 100 ma. a 
4 ° a Lh 559 .97 | VR150 -67 | 80 47 . . 3 50 ma. 
231280 mid. —10 VDC wasn tae awe. Sone 875A 12.97 | VRI27A_ 2.37 | 81 157 200hy@il0ma 3.47 | 30 hy ual @ 20 ma. 1.47 
- or a 4 sine 2 703A 1.97 | VU .37 | 82 87 6OOhy @3ma 3.47 | 8/30 hy @ 250 ma. 3.47 
100 nor a mea eee . “47 705A 1.67 | OZ4 .67 | 83 87 
4x10 mfd.—400 VDC es yt! 706CY 18.97 | 1ASGT 47 | 83V 87 alt Tunes quar. 
4000 mfd.—18 WVD¢ co 715B 7.97 | 1A7GT 57 | 84/6Z4 .67 anteed, except 
4000 mfd.—18 WV DC 4.97 715C «18.97 | 1HSGT 57 Ei ef  ‘Seetee shares 
o wT vee tees - 2.97 717A 97 | INS5GT $7 | 117L7GT 1.17 and broke All Prices Subject to 
4000 mfd.—30 WVDC 3.27 iA 4.87 | Las ‘97 |A17P7GT Liz sass. forwmen s Subjec 
723A/B 12.87 | 1LA6 87 | 11723 57 shipment. Change Without Notice 
Phone DIGBY 9- 0347 724A/B 1.77 | 1LB4 7 ivsear ee ° 


All merchandise guaranteed. Mail 


orders promptly filled. All prices 
F.0.B. New York City. Send money 
al Cc m order or check. Shipping charges 


189 GREENWICH STREET . NEW YORK, N. Y.| Easel 
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NOTE NEW LOW PRICES 
EFF. UNTIL JUNE Ist ONLY 


veer. ADJUSTABLE RESISTORS 


20 Watt: |, 5, 50 Ohms 19 
50 Watt: 80, 


75 Watt: 40, 80, 100, 150, 200 Ohms... 135 
100 Watt: 20, 50. 75, 120,180 Ohms «ae 
150 Watt: 50. 100 Ohms 7 


Deduct 25% on lots of 100 any types 


30 WATT WIRE WOUND RESISTORS 
Ohms: 100-150-1500-2500-3k-4k-4500-5k-5300- 10k- 
15k-18) 15 ea. 8 for .99 


WIRE WOUND RESISTORS 
Watt type AA, 20-25-50-200-470-2500- 
4000 ohms 








wo 











-08 ea, 
10 watt type AB, 25-40-84-400-470-1325- 
1900 -2000- 4000 ohms -12 ea 
20 watt type DG 70-100-150-300-750- 
1000- 1500-2500-2 700- -5000- 7500 - 10000- 
16000-20000 ohms 15 ea 
W. W. POWER RHEOSTATS 
25 Ohms 25 Watt 
150 Ohms 50 Watt cee . cocee 05D 
250 Ohms 50 Watt ° 59 
300 Ohms 50 Watt ‘ ; 59 
Dual 200 Ohms 50 ee 79 
8 Ohms 150 Watt 1.79 
1% PRECISION RESISTORS 
2000- — 5000 -8500- 10.000 ohms a. .25 
50000-95000 ohms oa 29 
10000- 750000: | meg ea, .69 





Precision 15 Meg. 1% Accuracy Resistor 
Non-inductive, 1 watt, paeaneited sealed 
in glass. .25 ea. 10 for $2.00 

Resistor with mount. $1.75 each. 


a 10 for $12.00. 


H.V.-H. CURRENT PLATE TRANS. 





50 megohm 35 watt Standard Brand 








1500-0-1500 volts at 1.5 amps. Tapped at 1350 and 
1250. Pri. 110/220 volts 50°60 cycles in 2 Separate 
windings Built to rigid 


Navy specs by Amertran 
Suitable for broadcast 
transmitters. induction 
heating. etc. Continuous 
duty 10 x 10 x 7, swt 
125 Ibs 


Now only $37.50 






As illustrated above. 1500-0- 1500 volts at 600 =a. 
Pri. 110/220 v. 50/60 cycles 2x 
78 ibs. 


now $24 36 


SCOPE TRANSFORMERS 


Pri 110V 60Cy — Hermetically Sealed 
2500V @ 12M 




















- PEAK ANNIVERSARY SALE | ORDER NOW and Save 





A FEW SUPER- SPECIALS 


WESTINGHOL ae Pane 
{A DCM I 3 
SIMPSON 2 Pa Y Meter ( 





Alp s« t 
6 MFD 600 VDC 
MFD 2000 VD 





bel MED 2000 

-69 ea. 
ww Resistors 
q 


CAPAC ITOR 
75 Mfd @ 8 





DUAL PYRANOL 
kK is 


a ¢ v DC } 























1 Mfad 750 Ix i sulated) 
150 or watt FERRU ) RE- 
SISTOKS - U4 each; 10 for $1.00 
‘ 
FILAMENT TRANSFORMERS 
110V 60Cy Pri. Fully Cased 
5 Volt 15 Amp $2.75 
2.5 Voit 10 Amp 3.49 
5 V CT 3 Am 1.49 
2.5 Voit CT 21 Amp 4.75 
6.3 Voit 1.2 Amp 69 
MULTIPLE—-SECONDARIES 
5'4V CT 2 she ay 95 
OV CT 13A, 7.5 2.5 4.95 
6.3V 21 Amp Vv oA 2.5V 2A 3.95 
5 Volt 4A. 6.3V 3A 245 
2.5V CT 20A, 2.5V 2¢ 6.95 
2.5V CT 110A, 10V_ 3A, 5V 3A, 5V 3A 3.95 
CHOKES 
20 Hy 36 Ma 400 ohm 49 
6 Hy 60 Ma 220 ohm 2 for 89 
8 Hy 160 Ma 140 ohms 99 
1.5 Hy 250 Ma 42 ohms. Herm. Seal 45 
6 Hy 300 Ma 65 ohms 3.3 
10 Hy 350 Ma (14 Hy 250 Ma) 140 ohm 3.69 
4.3 Hy 620 Ma 42 ohms. Herm. Seal 6.49 
17 Hy 7 Amos .5 ohm 4.50 
Sw. Ch. 1.6-12 Hy. | amp-100 Ma 15 ohm 19.95 





U. H. F. COAX. CONNECTORS 


831AP-UGI2U—UG21U-UG-I4U-UGI46U-831 








B31SP ty ea 
FEDERAL ANTI-CAPACITY 

SWITCH. Double Pole Double 

+ Throw 5 each; 10 for $6.50 





PLATE AND FiL. TRANSF. PRI {10v 60 cy sec 
1120 volts CT @ 600 ma. 6.3v CT @ 3A, 2x5VCT 
2 6A Hermetically sealed $8.95 ea 


MEGOHM METER 


Industrial Instruments model 
2AU 110 220 volts 60 cycle 
input Direct reading from 
to 500000 megohms with 




























PANEL METERS—SRAND NEW 
Ma 


2” WESTON .0-1 3.50 
2” GE 0-1 Ma DC twat scale) O38 
2” GE 0-5 Ma DC (amp scale) - 1.95 
34 Se aan ee 0-10 Ma DC 1.95 
2” GE 500 Ma DC 1.95 
= GRUEN 0-3 age J 10000>/v 1.95 
2” GE 0-10 Volts -. 2.50 
2” GE 0-30 Volts oc 10000>/¥ 1.95 
2” WESTON 0-250 Volts DC . 2.50 
2” WESTON 150-0-150 Microamps DC - 3.25 
2” GE 0-200 oe oc . 4.50 
2° GE 0-30 Am - 1.05 
2” GE 0-1 Anup RF (Internal Thermo ° 1.95 
2” WESTON 0-1 Amp RF (internal Ther mo)... 2.50 
3” McCLINTOCK 0 , M Cc 3.75 
3” WESTINGHOUSE 0-2 Ma DC 3.75 
3” GE 0-15 Ma DC (Square Case) 3.50 
” WESTERN ELECTRIC 0-80 Ma DC 2.85 
3” DEJUR 0- se Ma DC 2.95 
3” GE 0-200 oc 3.75 
»” WESTINGHOUSE 0-50 Amps AC 3.95 
3” WESTON 0-50 Amps AC 4.50 
3” TRIPLETT 0-75 Amps AC 2.95 
3” WESTINGHOUSE 0-15 Volts AC 3.95 
3” WESTINGHOUSE 0-150 Volts AC 3.95 





WESTINGHOUSE 


Type MN Overcurrent 
Relay, Adjustable from 
250 ma. to 1 amp. Ex- 
ternal Push Button Re- 
set. Enclosed in glass 
case. Hand calibrated 
adjustments, only $6.75 


ADVANCE 





0. P. BO. T. 
ANTENNA RELAY 
110 V. 60 cycle coil Steatite 
insulation. Only $1.89 each 

$2.50 


As above but 3 P DT 





$1.39 


DUNCO RELAY 6 volt 60 cycle coil DPST 
oOPOT $1.69 





HIGH ~ Seagal MICAS 


has Se 


Deduct 10% from Mica Prices Until 





























2300 4M: ° 5 Vol A $3.95 Ee SEnaD taaechtone saith June Ist om, c Pr 
23 a a. 2 olts @ 2 Amp 4.95 Ss with ice 
1050V @ 20Ma, 20V 4.5A, 2.5V 5A external supply. Sloping MMF voc v4 ( OO1S yor 1.60 
4500V @ a ; s hardwood Cabinet 15°x Dd ™ nn ’ > mS ¥ 
x10”. Brand new with } ( 600) = ( LD > KN Le 
tubes plus runnina } 02 TH { 005 > | ! 
SOLA CONSTANT VOLTAGE TRANS. spare parts including E (027 fi 2) 007 5 2.75 
Pri. 95-125 Volts 60 Cy Sec 115 Volts Regulated extra tubes. Great value D ¢ ”) 30} 8 ” 3.50 
120VA $ Only $59.50 ; : ‘ ‘4518 (00 375 
- ( ve 4 4.95 
HIGH CURRENT TRAN 320 Volts CT at 775 5 50 " 
Pri. 110/220 Volts Ay cycles ‘ x VARIABLE ,CERAMICONS ( 0 55) 8 wie 4.25 
Fatty Cased $5.95 1.5 to + to 30 MMF 20 D .02 35] 8 05 290 
¢_3.to 13 MME 30 7 to 45 MMF 20 ( 4 65 | | wi aa 
RECTIFIER TRANSFORMER 110/22¢ ( 033 75) 8B .002 4 
primary. Secondary 70-75 volts 3. amps ‘ FIXED CERAMICONS Clos i ‘o]B 4.75 
volts (pri in series). Fully cased , Capacity in 2-3-4-5-8-10-12-15-17-18-20 ( 02 9 90} 1 " 5.50 
2 25-30- 35-40-50 ae Ag 120-200-500 Your cost any m? 95 ) . 
UTC type PA 5000 ohm plate to 500 ohm line and ‘capacity 08 ea D 02 Sanne ae 00 As 
6 ohm voice coil. 10 watts. 60 to 10,000 cps 1 E 005 = 25 1 ; 32.50 
noe onesete sw 2% G.E. VACUUM SWITCH ie a Pe 28.50 
» nN . f Ll 
THORDARSON PLATE TRANSF. 2370 volts CT 9200 volts peak, 8 amps. Used as ( oo K\ O57 A 003 30.50 
at 250 MA tapped at 300-0-300 volts. plus 215 volt antenna switch in Collins ART 1 D 005 \ TO} A .005 33.50 
55 MA bias winding. 110 volt 60 cy. pri BRAND NEW $1.75 ( WO KV 1.24} 4 012 32.50 
Fully shielded ea. $11.56 : ( WF KV 1.50 in 36.50 
HERE’S VALUE D 2 3KV 70 30028 ry 
GENERAL PURPOSE TRANSFORMERS oo. 000 voc m yor 9 | © Ol SKY PBT A 0005 o 
ideal for Bias, Filament, Isolation, Stepdown, etc 1 600 VOC M licas 10 for 99 M05 = KV 8514 mw 4.95 
2 isolated 110v pr. sec. 110v at 900 ma plus 6.3 @ 1000" Mid 5, voc Cisctrolytics ! rid 4 
2 amps. Fully cased Now $1.49 ea Meg “jo, eter Multip. IRC 4 195 . OIL CONDENSERS 
25 Ma Littiotuses 15 for .99 ° . . * 
RADAR JAMMER ERIE .0005 Ceramicons 15 for 99 Deduct 10% from Oil Prices Until 
C-D | Mfd 400v DC oil Tubulars 10 for .99 June Ist Only. 
425-750 MCS AN-APT 2, Con- 0015 5°. Silvor Micas 10 for .99 
tains (0 tubes JAN 6C4 Tubes. New. Boxed + for ' o mtd 330 vac—1.85 mtd 4000 vde—5.50 
s n Heineman 5 Amp 110VAC CKT BRKR 99 5 mid 150 vac— .49 1 mfd 5000 vde—t.50 
(1) —307 (2) —70 2)— Heineman 25 Amp I10VAC CKT BRKR 1.29 4 a on ae 9 .1/.4 mtd 7000 
6AC 1) —6AG7—(2)—5RAGY Mtd 250 VAC Condensers 6 tor (99 1 omfd 6 vde— .29. i 
(1) —2x2 1)—931A. Unit has 5A Ceramic Socket = nfd 600 vde— 39° 1 omtd 0 
blowe ytor and 400 cycle pw TRIMM “Commercial” Head Phones + mid 600 vde— .59 .01/.01 mfd 12 ky J 
supply nplete witn all tubes 10 Meg 10 t Resistor 3 mfd 600 vde— .79 de—$.75 
etc Allen Bradley .5 Meg Pot w/Switct : mfd 1000 vde— .79 .005/.01 mfd 12 kv 
+ Quadrant Phasing Capacito =< aa 
BRAND NEW. Now $11.95 oa | ‘atunavant (Phasing Capscitor i fe Se | a sks ents OR 
Allied DPDT 24VDC Relays ) 2s . . epi ei . , 
BZR5 Microswitch SPDT 10 Amp 9 6 mid 1500 vdc—2.95 | .05 mid 12,500 
STEPDOWN TRANSFORMER Silver Var. Cond...5-2.5 M Yter io | 2 mtd 2080 voo—2.25) tee -l2.8 
220/110 volts, 100 watts Fully encased, 5', » MU Switch with Roller SPST 115A II0VAC 34 4 mfd 2000 vdo—3.65 02 mfd 20 kv de—? 95 
4'4 x 5'g. LIOV. 60 cycle $2.29 ea C-H Toggle DPST 20 Amp 250VAC 85 f nfd 2000 vde—3.95 mfd 18 kv de—59.50 


Tremendous stocks on hand. 


Please send 
requests for quotas 


Special quantity dis- 


PEAK ELECTRONICS Co. 


PHONE CO.7-6443 











counts. Price f.0.b. N. Y. 20° with order DEPARTMENT EA 
unless rated, balance C0. D. Minimum 188 Washington St., New York 7, N.Y. s£"0 ror suierin 
250 
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Blower Assembly 
MX-215/APG 


AUTOSYNS t guar. eg 
28 D> 000 RPM 
1/1 ny §2 L-R 
Pioneer Types Blower 
AY-1, AY-14 s =SA-202 
AY-20, AY-30, Price $2.95 each 
AY-54D, 232( 
. . Universal Electri C 
and AY-101D. w ars er : 
= ae ( -L 2, 28 v. D 
Prices on ‘ hp. 4 lead 
as Price $1.95 ea. , pine le p.p. 


400 Cycles 
Three Phase 


sat cer 





























Holtzer Cabot M¢ 





PE. \ 














- Pr arr er F uel Pressure ire ansmitter ay - 
. : Delco 5069466 Motor 
‘ i - 1. Price $3.75 nh, 

New—Perfee $99.50 >j mova 5 
Ne pee 1.50 ea t r Oi Pressure Transmitter Ty re r ys : 
_ a 59.50) ea, 1150-383 L X p 

rr 3.75 each, op ™ 
» SD-93— (10285 5 ) 5 
Leland | D (1028 I Pioneer BY s Du: al OiL i ressure Indies tre Price $2.95 each plus Ide p.p. 
' amps. ¢ 1 ! phase 
K SA- 
Pt 





ve ( ’ a ay Price £9.50 each 
Win. Vantage ana Senceeet stbeiat AC-SERVO MOTORS 
k =S8A Price $79.50 each 


Holtzer Cabot MG-119H r M‘ 





DELCO CONSTANT 
SPEED MOTOR 
A-7155 








j 


- dia 4 
44. Price $4.75 


Price $34.50 each 


General Eleetrie SD2LEINISA I 


























= Delco 5069625 Constant 

2 put 2s : * Speed DC Motor. 2 

ym. o) 1 4 
; V.A. & ’ F. Weight 1 “sovernor 
\-4 i E h Pioneer K nd ; A for 400 e =SA- 
Price $12.50 eac Kollsman t : Price $3.95 each. « rices on 
Diehl—FP-:2 FPE-25-11 DA-211¢ 
ALSO IN STOCK | ZP-105-14 for : 
Navy Type CRV-21AAR G.E, 5AS121L32 Prices on Request ; AC — DC Rate Generators | we 
Mm tze r ¢ coon yy 1498 Remote Position } F t Vrite ¢ sting and 
Indicating System 

ly Ae Be Motor—; } \ M1409 24 
pieneee Penny 34 


Pioneer 1 WG 
PE-218 


haf 
4” sha 








Price $1.75 each 
GYROS 
Sperry A5 Vertical Gyro. Part No. 644841, 
115 volts 400 cycle 3 phase 
Sperry AS Directional Gyro Part No 


Stock #SA ’ 
Bodine Bad am 13 AC 
ry. 3 3 
656029, 115 volts 400 cycle, 3 phase 


. ‘ r. Stoe } r ro ) ot 
Schwein Free & Rate Gyro, type 46800. . k view S006 Gaal 


"rice $9. “95 per system 


h Free & Rate Gyro—45600—Stock —TP- 21-LM ae Loops ° 
rer ghey Price $8.75 each. SYNCHROS 








































QUANTITY Navy Types 
GYRO PRICES sisss tes naan Rae 
SERVO New / ON REQUEST iy HCT, 5SF. 5HSI 
UNIT SDG, 6DG, 6G, 6DG, 7 
‘ ; vow | MERCURY To eniyo RELAY Prices on Request 
Rak - »- 1684 
‘ss \-1¢ ; Price 86.95 each 
DYNAMOTOR Stoe pare 
D-101 2 1x Price $4.75 
15 ps. D it Srecial qty 
s k prices, 








Price $1.50 each. 


o8- 


wv price? 3 
mes 
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ADIOMEN’S HEADQUARTERS >< WORLD WIDE MAIL ORDER SERVICE 





’ k OUR PE-109 POWER PLANT | COMPRESSED AIR | 6.95 TAKES ALL THREE 
BUFRAD ¢_ | some DIRECT CURRENT , | INSTANTLY BIG BARGAINS 


ANYWHERE |. AUDIO AMPLIFIER — Brand new 

push-pull itput triode amplifiers having 

| the valuable and scarce ouncer type 
ransformers that sell for oe 
Neat aluminur ase, full er 

dimension 6 inches). Per- 

! ystems, phono amp)li- 
r signal we acer at 
“0 na 

ain each 

2 BANDSWITCHING TUNING TURRET 

e by Western Electr Covers 4 bands 

00 MC nd with 214 

ne 


















ated w 





i t pit I> ided. ONE OF 
ea an that f ker cor MOST TERRIFL ‘\ ALUES—ONLY §2.95, 

’ y he € As dual “eee ne >uA and one 200 

t t . e case, This meter 

$ »ymbination 

1 arrier shift 

gre I 1 If d 1 th r ments may { ’ 

" I t used sep 








, ‘ ect operat- 
wy re Ep | ing condition, but a few have cracked 


ul fo I iF ie This supe alu ts only $1.95. 


age Bg P $14.50 postage prepaid MICROPHONES 
$1.7 n lots of 12—$1.50 ea r ( ft mplet per Speecial- Hi 
1.75 Ficgeipesecagptaes rw “SO RADAR SET ; ’ quality ail dhpume 
SKYSCRAPER BI has 4 heary 2 ( b. tes ni 4 ullet shaped CRYS 
: "7 per-aeria SO"' RADAR RECEIVER comp _ . 7 pir t TAL MIKE of tor 
: . $2.50: it I I cae : ‘ 1 I ion 3 [h flight netionally 
yt apie - ned pa "run f C.0.D 1 ’ brand. 95 
$2.25 ea - é — PI ¥ Bullet DYNAMI¢« 
TILT ANGLE—BR-2, ma 4 , “i. smeter - SENSATIONAL MIKE 17.8. pik 
5 ; Mee AE tee oe acijusta an 8, 49, 4 oF 2 CAR RADIO BARGAIN Jr.—- 000 
$1.50 ea : t 


\ ‘ and 1949 car rad 
VERSATILE~ BR-4, sir fender or | any obs : t practically any car. We car 








To 


extend to 56°. Sir t price—$3.00 nlist ‘ 4 , ; 
$2.75 ea . 


THE MONARCH RE ‘ - nacbg hh prories 


$2.00 








ACRO 


alibrated screen Has 
i amplitude controls and tw 












" v put A ral for televisior 
z TELEVISION ‘lignina sipioeies $39.95 
ighest quality telescoping folded dipote ~ ite 60-on 
roottp type antenna CHASSIS . Wour cast. SUPER SPECIAL 
asually expe hsuch ap antenna. in: iu CRADLE FAIRCHILD bombsight POWER UNITS 
g bracket provided SAVE HOURS OF HARD WORK | Our quantity of these 2 lin ited 
ar Sock H I ( Big patnceanied each init is t rand new, cot ns 9 tube 
a P nmr ia which alone have a t ota value. f $15.00; 
y Ding . generator f whicha 
hop "a ‘ . ‘ é * ~ mt ions of | the permanent magnet field t ype; relays 
— na nt lia a. a . Aine . t bangle ‘ng a able precision resistors plus 4 
an Ca mad : Dp - f I 
ng ‘ , s \ ’ D t with af dinary to many co! 
ven be- | ‘ $4.69 | wret DG SEAULS Of Sens FOR Cas ee All for nly it oF 
. takes ‘an bour s a customer while our small quantit 


zh ELECTRONIC ALTIMETER With BUFRAD = = 
nels QD \awrewwas Only $45.00 ’ D 


pee NP. 


THE 
BUFRAD ) SECTIONAL TOWER 


’ the ‘am us line | 





BUPR ‘AD ant ane BF 





NO ROOFTOP CLIMBING age tae 83 10 tig tT 
HERE! sits = erection 3s 
a The BUFRAD Mode 
5 re 1 S $1995 Takes All Three t 
\ Fg 12 BIG BARGAINS bie 
t | and ans 1 SENSATIONAL, FASCINATING. | ? 
4 ' df MYSTERIOUS ee 






ae 





















et ee, . 
= t wriny ad Dies |e D ‘ 
A : r) . acl ! 
- a Selavs , TV reception where otherwise it would be 
. - ar nnected ¢ " I t Idea ipporting permar 
‘ EP 
1 5) A 
° 7 + ‘ ’ add 1] a ¢ 
1 kee 
— ® a , Use sided 
—* - . ra : ; . 1 — 
B= a mitzol: | iw LL. 
- rs Brand new $+ ele alt ta ( i ' aura and A ‘ t | ees 
- te t r ‘ packing. Tt Ma pair $4.95 make p the ntire ' U 
{r= a 8 I welg nly 2 2. ALUMINUM GEAR BOX is that | tow 1 ¥] yt 
— Bee t with ie able g ait t ar t t 1 it aa i 
; $2 and includes a tra " " g : Aes aie $12.75 : 
a a ibe 4 altit t i arving 4 nd apiece Th 1 
= - - 4 i and n 4 I ! & mast ist =F 
a antenna W ' ite a beam ant a ar " n t mm | 
| adar princiy 1 $5.00 ; : = 
\ " i et. Ww HOME WORKSHOP AT BARGAIN _ | 
al VEE-D-X LONG RANG PRICE ate at 2 sf 40.00, The bax : 
ANTENNA. Consistant perfec ssults | a a : pe i os 
ay bevond what ally a , pla . : saeiaret i 
area The dire nal chara a a noug ‘ “5° “8" ol 
x ea 4 A t AA t Y and Supt 
ans hose . ‘ . ti , elting hneeting ur ' RT1655 
pe of sa 4 ptior ist have " ¢ ' 1 a elect t ake-off oA 
An a necessity { ptior ‘ f giving wart " i r : Only ll 
4 ar ‘ 2 Ar 1 4 4 ‘ t 
ale $75.00 | tha r ns are fed t t ‘ arden t a4 t 
} ar t automa Ser 4 @ 1 arr z r receiver that I Ti 
AFTER SEEING OUR ANTENNAS AND aireraft ra I tor t and a la vt f | ultra er t t 
COMPARING. YOU WILL NEVER BUY | Wouel ter 1D to lt welts DC $75.00 . 3 "$6.00 < “a eg ; vey 
ANY OTHER MAKE! | Mode! for 24 to 28 volts D.C $45.00 | port ager ) { . : 





‘ , ! agtatn 
All sales final and no returns unless otherwise specified in ad of item. Right reserved to change prices aad maitnnions at any time 


9-221 Genesee St., Dept. E 


Cable otto BUFRAD 
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® 2 
= Western Electric D-168479 4 
a Ideal for microwave experimental work. 5 or applications im all types of higt — ing = 
a Spun Magnesium dishes and pa uniform ani nstant operating cha a 
: Reinforced Perimeter not ‘pit eats ia er pe H ‘ | 
* 1719" Diameter x 4 Deep . % and atmospheric 3 1 = 
a Two sets mounting brackets on rear 7000 hours life at 60 operations per second. Two coils of 700 ® 
= Open center hole 112” x 156" shims, and 3300 ohms. Operating current, coils series aiding—6.6 a 
& mils Rel ver urrent, — series aiding—5.2 mils. Four page B 
| Per Pair, Brand New. . : chespaeeinip tence Slices i 
| _— $8.75 Brand New in Original Cartons, $4.75 5 

a 
. . 
z LINEAR SAWTOOTH STEPDOWN a 
LJ POTENTIOMETER TRANSFORMERS =| 
a W.E. No, KS 15138 rr ot lg a 
= atior 4 
s Brand New $2.45 = 
» > 
= 1 at earing a 
? ore provided SELENIUM 4 
Bon : he agi RECTIFIER = 
® TN “ a - Bridge Type a 
x AVL 1 er, Input Vv. AC fe 
= bed sath - ’ peices cae ong Outp 2s Vv. im 1 Amp * 
B | are made tard AN typ Brand New $2.75 a 
a ‘Brand New $5. 75 MODEL AN/APA 10 = 
® PANORAMIC ADAPTER NAVY 
a SOUND Provides 4 Types of Presentation: MOTOR ct 9 
: « 
ge POWERED (1) Panoramic (2) Aural GENERA- = 
| TELEPHONES (3) Oscillographic (4) Oscilloscopic TORS ® 
a Type TP-3 Designed for use with receiving equip- Allis- a 
= ined pa ment AN ARR-7, AN/ARR-5 AN APR-4 a a 
ie fo SCR-587 or any receiver with IF. of cet a Stat ee a y ae 
Naig wn 455kc, 5.2mc, or 30mc. ts = 
, > Salata a With 21 tubes including 3” scope tube. ' Brand New—$97.50 7 

rina S cia Comsatnetl to wt Sg be nis For operation from 75 to 125 V. 400 to ! $125.00 
. th adjustable carrying. strap 2600 cycle A.C. power source $149.50 > exc iV D t 
Brand New $29.50 Converted for operation on 115 V. 60 ot ub , 
cycle source $195.00 
SOUND 80 Page Technical Manual $3.50 SO-1 RADAR 
POWERED 
ANTENNA ROTATORS 
CHEST SETS 





















































5 WAVERLY PLACE TUCKAHOE 7, N. Y. Change Without Notice 
structions issued PHONE: TUCKAHOE 3-0044 








rT = 
= No Batteries Required & 
a ideal for television SURPLUS 2 
a pone gaaye Bee dienes Raytheon “RECTICHARGERS” 
= work. Leaves hands Input: 115 8 
= free to make adjust volts AC, 60 3 
= ments. Set consists of ey.. 1 Ph... * 
a microphone and hea Output: 48 v. - 
a set as illustrated. ae at 3 — o 
eres ‘egulat- =: 
Brand New Per Set $19.50 ed and = ad- 
.s justab = 
a Charge 2 
23 cell battery = 
= SHOCK MOU NTS or mag ‘ be * 
= used direct as 
= battery elimi- a 
& nator 
3 The R 
a i ° 
= ow PF s desig 1 sr Antenna Rota 
: - “ 8 
a =D s1 laborator rat wa 
a | 4. 7 #20, 3" x 3" x a a and other pmer a 
=: B. ve Ss. Rubber # air 50 C, 2%” x 2%” 1h Bose 4 " = 
- * 2 30 R s sean rps ' a 
a Cc. aed 1 x 1% 25 a add ! D my " . , = 
= D. Lord 210, . s" x “se, one , ross its ad ; > 7 > = ; 2 
@ | EF: Lora 23, 1% 10 ¢ safflcient amou comintain fu «De. M a oii pt Be 
= BRAND’ NEW rhe fu n of the } t . un, @ of ‘ 4 larg uw 
8 POTENTIOMETER the fating of the “Rteeticharger for | J the drive motor iat. prov 
a 00 is, complete wit . sou f t f Brand New . . . . . $249.50 2 
z ; ' ' UNUSED. IN ORIGINAL Ry ody gent = 
. Brand New .. .1.25 PACKING CASES $69.50 Bi tos + Ntlee - 
a i] 
All prices indicated are All Merchandise Guaran- | @ 
a F O B Tuckahoe, New E L 3 ( | R @) N | ( R A EF | teed. Immediate delivery, | - 
a York. Shipments will be subject to prior sale. | 
= made via Railway Ex- INC. All Prices Subject to wv 
S press unles other in- 3 
= a 
a 
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SURPLUS BARGAINS — — NOW 





L&N MICROMAX 
D. C. POTENTIOMETER 
Rebuilt, Reconditioned, Adjusted 
Electrically and Mechanically. 
Serial +s in 4000 Group Series 


Model S INDICATING & 
RECORDING CONTROLLER 


Single Point, Curve Drawing. Continuous 
Line, One set HIGH & 
LOW Contacts. 110V 
A.C. Motor. 

Ranges: 
O0—1200 F C/A 
O—1500°F C/A 
0—1800 F C/A 

200—2000°F C/A 
1000—2000 F C/A 
1000—3000°F Plat./ 

10%R $210.00 


MODEL R INDICATING & 
RECORDING CONTROLLER 











Single Point Curve 
Drawing Continuou: 
Line Chart Speed ' 


RPM/24 Hrs 1 se 
HIGH & LOW Adjust 
able Contacts 

115V A.C. Motor 


Ranges: 
O— 800 F C/A 
700—1400 F C/A 
200—2000 F C/A $135.00 


Model C INDICATING 
CONTROLLER 

Single Point, Non-Recording Open Type. Con- 
tacts for use with External Relay. HIGH- 
COMMON - LOW. 

Contacts for Control- 
ling. 115V. AC. Mo- 
tor 








Ranges: 
O0—1500 F 1/C 
0—1600°F C/A 
O0—1800 F C/A 

200—2000°F C/A 
600—2000 F C/A 





$11 0.00 
TRANSTATS 





Type RH Input 

10%. Output 
Made as a line 
corrector 10% of input 
voltage, or can be con 
nected to give 20% of 
input. Rating .25 KVA 


$6.50 
RATING 3KVA, MAX AMPS 26 


15 V 
115 V 
voltage 


c 





Your Price 





Your price $18.00 
HIGH VOLTAGE CAPACITORS 








PANEL METERS 
Code—R-Round, S-Square, B-Bakelite, 





M-Metal, F-Flush, SF-Surface, FS-Full Scale 
A. C. VOLTS 
Weston 517 0-10 2” R-M 2.95 
Weston 517 0-15 2”R-B 2.95 
Weston 517 0-150 2” R-B 3.50 
Simpson 125 0-150 2” R-M 2.95 
Weston 416 0-1.5 3” R-B 4.50 
Whse RA35 0-7.5 3” R-B 3.95 
Weston 476 0-8 3” R-B 3.95 
Trpltt 331J5P 0-150 3” R-B 4.50 
E AO22 0-150 3” R-B 5.50 
Brington 32XA 0-150 3” R-B 4.50 
Whse NA35 0-15/300 3” R-B 3 Studs 5.95 
Whse DY 2 0-15 4” R-M Ext. Mult. 9.75 
Weston 642 0-75 4” R-M SF or F 7.50 
Whse RA37 0-300/600 4” S-B 
w/2 to 1 Potential Transformers 9.75 
AC AMPS 
Whse NA35 0-3A FS.0 120 
Scale 3” R- 495 
Trpitt 431 AC O-SA on 0 
300 Sca! "S-B 4.95 
Trpltt 332JP 0-30 ” R-M 4.95 
Weston 642 0-75 4” R-MSForF 7.50 
Whse RA37 0-75/150 4° S-B 9.75 
w /external Current Transformers 
DC MICROAMPS 
Weston 301 0-100 3” R-B 12.50 
DC MILLIAMPS 
McCintk 2001 0-1 2” R-B 3.95 
Weston 506 0-1 2” oe Spec Scale 4.50 
Sun 5250-2 2”R 2.50 
Weston 506 0-3 2”R 8 3.95 
Weston 506 0-15 2” R-B 3.50 
GE DW41 0-25 2” R-B Wide Flange 3.50 
GE DW41 0-30 2” R-B 3.50 
Weston 506 0-50 2” R-M 3.95 
McCintk 2001 0-100 2” R-B 3.50 
Simpson 25 0-1 3” R-B Spec Scale 4.50 
GE DO41 0-1 3” R-B 495 
GE DO41 0-1 3” R-B Black Spec Scale 4.50 
Weston 301 0-1 3” R-B Spec Scale 7.50 
3” R-B 4.75 
3” R-B 4.75 
3” R-B 4.50 
3” R-B 3.95 
3” R-B 3.95 
3” R-M 5.95 
3” R-M 5.95 
3” R-B 6.50 
93” R-B 4.50 
3” R-B 6.50 
3” R-B 6.50 
3” R-B 6.50 
3” R-B Spec Sca 5.50 
4” S-B Blk Scale 7.50 
4” S-B 7.50 
DC AMPS 
Weston 506 50-0-S5OMV 2” S-B Spec Scale 3.95 
GE DOS50 SOMV 3” S-B Spec Scale 2.95 
Weston 301 0-1 3” R-M 6.50 
GE DO41 0-15 3” R-B 4.75 
Simpson 25 0-10 3” R-B SF 4.50 
Weston 301 0-10 3” R-B 7.50 
Trplett 421 0-1.5 4° SB 3.50 


Whse KX24 Concentric 
50-0-5OMV 4” 
Whse KX24 Concentric 


S-B BlkSpecScale 14.95 


5OMV 4” S-B Spec Scale 14.95 
DC VOLTS 

378 )-3 » 2.50 

GE DW40 0-15 2 RB Short F ange 3.50 
Weston 506 0-20 2” R-B 3.50 
Simpson 12 0-35 2” R-M 2.50 
Weston 506 0-4 2” S-B 3.95 
Weston 506 0-25¢ 2” R-M 5.50 
Weston 301 O-3K 3” R-M 5.95 
Weston 301 0-150 3” R-M Blk Scale 5.95 


All Scales White, 





_ CIRCUIT ANALYZER 


, WESTON Model 772, Type 6 
with televerter oy extend DC 
range to 5000 V 
SENSITIVIT ‘Y 





0,0000/V- De 
a V-AC 
RANGES: 
tained Ad 
DC Amps 
rm MA ’ 2 
MICRO ~ 100 Mi 
RESISTANCE—3000 /30K 
Mezs/30 Meg ‘Dt 6 


NEW! $57.50 Rank 


n 14 to +54 
EB nendueans wood case 


GE TYPE DO 50 DC AMMETER 





0 MV FULL SCALE RECTANGULAR 3 
Barrel 2%” DIAM, x 1':” DEEP. MOUNT: 
ING HOLES 24” x 2%" ¢. to « 
Special Scale, can be used with Bat; Shunt 
for any rang kelite case 
A BUY! Price 10 for $27.50 





B.. .. vee bO 50 boc VOLTMETER 


“A BUY! 10 for $27.50 
A SCOOP on a ‘SCOPE DUMONT 


Used! Guarnnte-4 


Model 164-E 


il se 


" Price 








Price New $115.00 
Your Cost $77.50 








D> \MME 
METERS, w 





A buy at $14.95 





STEP DOWN TRANSFORMERS SPECIAL 
M Gi a e over. 
pp 

$3.75 


GE Step Bows Power Transformer 


PRI—115 Volts 60 Cyeles 
SEC—15 V at 12 Amps 





PRI—160 \ 60 ¢ euler 
RATING—750 Watts 


SEC—115 V 


$9.00 


GE STEPDOWN TRANSFORMER 
Cat. No. 61G5, Fully Enclosed Wall or Bench 
Mounting, Isolation Type 
PRI—230 Voits, SEC—115 Volts 
RATING—250 Watts, 60 Cycles 
Dimensions— 8Hx434Wx4!2D, Shipping Weight 
$6.7 











1 MrD aR DC jsrx13 4r4s" s26-00 “ All ae Flush Unless approx. 21 Ibs 
1 MFD KV DC-I x4” 5 otherwise specific 
of MED 0 RY Desitaricattauiaton* RACK PANEL CABINET 
Cap Volts — STRUTHERS-DUNN RELAYS 42” Hx 22” Wx 1612" D 
Mfd 1.¢ Height Width Length Price . \ Heavy Gauge Metal, Black Wrinkle Finish, shipped 
‘ (HH TSX 1x 3-7 s $1 +4 A knocked down, ready to assemble with rear door 
> I and hardware. Front Panel not included. Panel 
; i 25 at al B \ oe size 1913" x 3634. Shipping weight 99 Ibs 
2 104M 25 ‘ 25 sccicltuiecctiiais cinbent NEW! A REAL BUY cic $17.50 





ALL PRICES INDICATED ARE FOB OUR WAREHOUSE NYC. SHIPMENTS WILL BE MADE VIA RAILWAY EXPRESS UNLESS SUFFICIENT 


POSTAGE IS INCLUDED OR OTHER INSTRUCTIONS ISSUED. WE WILL REFUND EXCESS POSTAGE 


IN STAMPS. 


POWERTRON Electrical Equipment Co. 


117 LAFAYETTE STREET 
254 


Phone: WOrth 4-8610 


NEW YORK 13, N. Y. 
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TS-155B/UP SIGNAL GENERATOR, pulsed, calibrated output, VARISTORS: WE D-171528, D-161871-A each. 15 
110 v. cy. NEW Clough a Resistance penned onan model 230A, 

TS-125/AP CALIBRATED S BAND POWER METER. new ... ‘ $50.00 

TS-110/AP S BAND ECHO BOX. Audio Send Cusine, Hickok 198, RC ned 

MUTUAL INDUCTION OR PISTON TYPE ATTENUATOR, type PONE hindi cincneeuncndonesarenas ..eee $45.00 
N connectors, rack and pinion drive, attenuation variab le 120 CONNECTORS: 
decibels, barrel diameter 54”. .........0.0-cceccces $30.00 UG-10/U ...... 80 UG-190/U 1.00 

APR-1 RADAR SEARCH RECEIVER, complete with tuning UG-12/U ...... 80 UG-201/U ..... 2.00 
units for range of 80-4000 mc, 30 mc LF., 2 mc wide. UG-21/U ...... £0 UG-245/U ... 60 

TUNING UNITS FOR APR-1 or APR-4 RECEIVERS (can be os] eee 80 S20 ......: 2 

used with any 30 me amplifier) : UG-24/A) ....0% 80 PL-259 28 
TN-17, range 80-300 me TN-19, range 1000-2000 me UG-25/U ...... 80 (for small cab le) 
TN-18, range 300-1000 me TN-54, range 2000-4000 mc UG-27/U .. 50 M-359 28 

X BAND VSWR TEST SET TS-12/AP, complete with linear UG2IAU ..cccs 1.00 UG 266 sk 100 
amplifier, direct reading VSWR meter, slotted wave guide with UG-30/U ...... 1.00 3-2 , . i 
gear driven traveling probe, matched termination and various UG-30/U special 1.00 PL 54 10 
adapters, with carrying case, new UG-58/U . 60 PL 8I rr eroee ‘sO 

X BAND POWER METER (TS- 36, AP, 8700-9500 mc, .1 to UG-59/U - 1.00 a 2145.5P 
1000 milliwatts UG-&83 /U .. 1.00 AS-30E-1S ~ 25 

X BAND PICK-UP HORN AT-48/UP, with coaxial UG-86/U . 1.00 AN-3102 148-2P 25 
fittings . ea UG-167 U. 2.00 RC-10066-20-IF 50 

ECHO BOX CUO. 14AAY FOR OBU- RADAR TUBES : ‘eel 

S BAND SIGNAL GENERATOR CAVITY with cut-off W.F. 704A MINIATURE DIODE, and 705A H.V. 
attenuator, 2700-2950 mc, 2C40 tube, with modu- DM EEPEEEE  ccccuncacdcaeeeceus ...+-$2.00 each 
lator chassi 7 .. ++ $30.00 MAGNETRONS : 

TEST SET TS-278 AP, for AN/APS 13, synchronized, 2534 .... $15.00 14 AY...... $15.00 
delayed pulse signal generator, 400-430 me, calibrated 3431 $15.00 
waveguide below cut-off attenuator, synchronized METERS: satel 
marker generator, 115 v 60 cps, new complete 0-350 VOLTS. ber ag SHOUSE NX-35 METER, $450 

S BAND MIXER, type N signal input, oscillator input, 1000 ohms per volt 2 x 4 aoe ; 
a it aa wen, ae cee 0-200 MICROAMPS, MARION 214” SEALED METER, 
injection d a Pree rrr. Te $17.50 scale 0-100 4 0 

HIGH PASS FILTER, cut-off at 1000 me, nae 50 0-8 AMPS RF. “SIMPSON IS-89, 2% to 10 mc... $4.50 
ohms $12.00 0.3 MA TRIPLETT 3” square _ = “s $4.00 

MICROWAVE TEST CABLE, RG-9U « al le with UG-21 0-10 AMPERES, TRIPLETT 327- A. square $4.00 

1 1-0-1 MA, M ARION SEALED METER HM3, scale 
connectors, 41 feet long : ° $3.00 115-0-115 volts, 314”. $4.00 

NOISE FIGURE METER, 10-400 mc, measures NF. to 100.0.168 ma. and 112 Tt? vam : 
14 db., 50 ohm impedance . 100 AMPERES METER SHUNT, G.E., for 500 meter $1.50 

__ S: 

“aad ae + 5161038, D- 161844, D-162627, D-162629, D-162631. 

COMPLETE SQ RADAR, 10 cm, 300 yards minimum, D-162632, D-162624, D-162635....... $1.00 each 
max. 3, 15, 45 miles, A, B, or P.P.I. presentation, 

90-130 volts, 60 cps CAPACITORS: _ nih 
: a Feed thru, ceramic, 55 mmfd, 1000 VDC, threaded .10 each 

SD-3 SHIPBOARD RADAR Sear, complete with Feed thru, silver mica, disc type, 300 mmfd, 500 v.  .20 each 
all accessories. operates on 115 volts, 60 cps. new Ceramic double cap. 55 mmfd, 10,000 v. ; 50 each 

SA-1 RADAR TRANSMITTER, Receiver and Indicator, Mica .005. 2500 W.V. DC.. 10 for 5.00 
115 volts, 60 cps, new. TRANSMITTING OIL-FILLED CAPACITORS: 

GENERAL RADIO PRECISION WAVEMETER, type 2 MED 600 WVDC ROUND CAN 10 for $2.00 
724A. range 16 ke to 50 me, 0.25% accuracy, i ees 000 WV 1.00 
V.T.V.M. resonance indicator, complete with acces- 1 ors ee ee 3500 WV 1.50 
len ih eeneieny eat, wire -- + $175.00 (CC eee 4000 WV 90 

125/APR ANTENNA . $5.00 oT a . 4000 WV . 1.00 

TS-10/AP FOR APN-1 -. $40.00 :o* Ge : 4000 WV .. . §$.00 

TS-203/AP CALIBRATED SELSYN................ $13.00 J Dis ccccccacs, Dee 2.00 

RDF EQUIPMENT DP-15, 100-1500 ke, for ship use, 075 — 075 mfd 8000 WV 2.00 
omplete with pedestals, azimuth s« ale, loop assembly, 2 mfd oes . 10000 WV 5.00 
used, 110 v 60 cps $250.00 1 mfd . 15000 WV 25.00 

TRANSFORMERS, 115 volts, 60 cps primaries: BATH- TUB CAPACITORS: 

1. 6250, 3250 and 2000 volts, tapped primary, voltage eee We acueia 400 WV 08 
doubler, 12.5 kv ins wine Ws-6-6 6.e:eaN Seamer $14.00 1 — .1 mfd . 600 WV 08 

2.6250 volts 80 ma, ungrounded, CE. voltage 5 — 5 mfd ; 1000 WV . ae 
‘gene ler, 12.5 kv ins : ee 5 5 mfd .... 300 WV : 25 

3 secondanes at 500 volts 5 amps each, wt :. | eae P 25 WV 10 
‘210 EP Py ere eee es eee $50.00 DM-43 Dynamotor, G-E., 24 v. 515/1030/2/8/ volts at 

PULSE INPUT TRANSFORMER, pe ermalloy core, 50 to 250/280 ma, new, export packed...... re ... $10.00 
4000 ke impedance ratio 120 to 2350 ohms $3.00 Loop MN 20 E for MN26, D-F., new $10.00 

PULSE TRANSFORMER, UTAH 9280......... : $1.50 Flexible aluminum alloy conduit, with tinned copper t vail 

PULSE TRANSFORMER, GE 68G, 828G-1 . $5.00 LD. 4” or 34”, 88” long, with fittings 50 

PULSE TRANSFORMER, Westinghouse 145-EWP $10.00 Sieaailied aluminum flexible shield conduit, I.D. 34” 05 ft 

HYPERSIL CORE CHOKE, | Henry, Westinghouse ABZOCR MAST EQUIPMENT COMPONENTS such as 
SPE. Ge OE cla be dintiedssceadesecadeses $3.00 or screws, coupling units, base plates and guy 

PULSE FORMING ne TWORK, 20 kv, .92 microsecond, ‘ ‘ ‘les, designed for 72 ft transportable mast. New 
50 ohms, 800 p.p.s $40.00 Equy ment 

q P. O. Box 250 Eatontown 3-0768 Red Bank, N. J. 
y, 
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GUARANTEED GOVT SURPLUS 


420—750 MC 
2 ose I LLATOR. 


Cor 
t 






1 4 i 
Stock No. APO-66 * $6 5 
3 ibes 



























8AS/70 $1.69 
RA UHF 50 OHM COAXIAL POWER 
Ps" ASURING ASSEMBLY. Pan: 
nou a ted mt 
Vv er v < i ed crysta 
. 1 Type N UG-58U fe 
* s I c 80-2 
cies Stock 
TYPE ALE PLUG For us¢ 
Stock No. PCM- $0.49 
to CM EC HO BOX AND PH wNTOW TAR- 
+ET. c adjustable pis 
; n. ¢ ete t 
r e antenna "Stock No. AWM-30 "54.95 
SPERRY MODEL 12K ESTRON Tt NER 
3 v K39 42, 2K 44, 
VET re S195 
TRON - AGNET 1900 GAUSS. Po 
Stock No. UMM 
$5.75 
M. AGNETRON MAGNET 4800 GAUS s. 
P. dia. \&” Gap 0. Stock No 
UMM-48 ‘ $7.00 





a+ 









50 OHM COAXIAL RELAY. 
Double « retuating ' 





ed by stand 
es or soldered 

in compact 
An ) utstar ding 
Stock No. kmerses. 








feeeeped E INDUC- 
‘OR. 67 microhenries 
peo Minimum nea 
zero. Wheel type 
sliding sbort Cera 
mic ineul atic on Bory t 























ty construction Barker-Wil 

Originally used as transr 

coi eee from ‘: ) 

networks, & 

Stock Ne. L RF32. 

APC AIK TRIMMER. 345 fn Se 
slot = istment STC CK “NO. c ‘AV-105. 
10 fo $1.00 
APC ‘AIR arecreginies A parate trim- 
me rs tween ge 

i tion 2 max. Stock No. 
Cc AV" 104 10 $1.00 
AIR AP ac TOR, 100 ae MAX. “dia 
shaf bi a a 
Star 1 Ar 





Stock. No. “C AV- 15. 
$0.7 
so PER-FLEXIBLE PIGTAIL WIRE. Sper 


Special. Part No P5 5367 Consists of 


Straight-line pa 















10 foot rolls. $0.69 per 


variable capacitors 
Stock No. WFP-350 
roll. 





NON-INDUCTIVE 


mS L sears E 
1000 OHM /40 w AT 


Dcomy ts 
rand. Tr 





fOme Two 
nigher watt 
ake excell 





r loads or 
plate 6 Stock No. RWF 
135 $0.49 
rey dake INDUCTIVE 

















CERAMIC RESISTOR 

Standard Br 1. Stock 
No, RCF. 2. 8 for $1.00 
‘ WIRE TELEPHONE CORD. Quality ru} 
ber insulation. Non-kinking. Color cod 
Spada iz ter nals. & feet long. %* OD 
Stock No. WCC-333. 10 for $1.00 





DUBIN 





















Tel. HI ckory 
6-3066-7-8 


ELECTRONICS CoO. INC., 


‘Tube — 


$0.72 1.95 
0.95 0.89 
14.95 


Pi Om wre mw El et 
r) 


MSSSSSSSSSS SOSA SOK SH SH KSSH HRN SSN ONS SEK SSSSSSSSOS 
p } 


< 
a 


wwoe 
a 
) 
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0 

0 

1629 0 

RK60 0.95 

“) 0 

1 

1 

0 
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OIL—FILLED CAPACITORS 








7500 BC cylindrical 


1 7 


75 
7 

rectangular 13.00 
0.02 mta 10.000 be cylindrical 2.95 
0 25 mfd 20,000VDC rectangular 13 95 


dis 


Stock No. Description Price 
CPO-195 600V DC eylirdrica! $0.7 = 
Cc 2\- HOOV DC rect ‘4 1 

Cc HOOVDC re eae 
Cc 600V DC rectangular 1.15 
« 6H00VDC rectangular 1.37 
Cc 330VAC rectangular 4.95 
C 2 mfd 1000VDC rectangular 0.95 
Cc 4mfd 1000V DC rectangular 1.19 
Cc 8 mfd 1000V DC rectangular 1.7 
€ mfd 1500VDC eylindrical 0.57 
Cc 1-1 mfd 2000V DC rectangular 0.75 
Cc 0.25 mfd VDC eylindrical 1.06 
CI 0 25 mfd * rectangular 1.7 
Cc 2mfd  4000VDC rectangular 4.95 
Cc 3mfd 4000V DC rectangular 5.95 
cP 0.1 mfd 5000V DC rectangular 3.65 
Cc 2 mid 5000V DC rectangular 7.30 
Cc 1 mfd 6000V DC rectangular 7.60 
Cc 1- 1 mfd 7000V DC rectangular oe 
ri 

« 

Pal 

¢ 





r more capacitors of a type 10% 











De Price 
0-2 ma DC Ww eatinghouse 3h" round $3.95 
0- 20 ma DC West’ nghouse 3'* round 7 a 
0-80 ma DC W.E. 34” round 
0-1000 m Teer DeJur 3!” round 395 
0-30 AD iE 2)” round 2.95 
0 sVDC Gruen 21 i” round 





0-1 ma DC basic move 
9-100 ma RF Weston 





nt) 2.95 

MRT-355 > 34” round 11.95 
MRT-372 0-120 ma RF Weston 5072)" round 8.95 
MRT-367 O0-1A RF GE 2)” round 2.95 
3)” round 
iare met 














t ‘ while p supp 
$0.69 each. 6 for 











Delivery: Immed. fr om stock (subj. to prior sale). 
Minimum Order: $ 
Term ms: Rated ganizations (U. S. and Canada), 








ir 
Others Cash with rder, or 2 vith order, 
c.-0: D. 
Foreign: Payment in t rder or 
le letter t docu 
t S fur 
Condition of material: The f the ma 
above f and the items 





‘ t equipmen We guar- 
antee material to be clean and in perfect operating 
onditio 


Cable: 


regularly. Write or phone Dept. 











Wide Range 
Butterfly 
Wavemeter & 
Oscillator 
Elements 
Precision wide range butterfly cireult 


Sturdily constructed. 


Mounted in ball bearings. Suitable 








Notes* Unit Price 
1.3 $2.95 
1,4 2.95 
135-485 2.3 3.95 
300-1000 2:5 4.95 
Brand new, in tinal pacing 
*NOTES Ah nstn 
2) 8 t 
3) Di 4 a ement ) 
4) Has diode socket mounted on unit (95 
Has cry liode mount for 1N2 
yata 





BLILEY SMC-100 100 AND 1000KC CRYS- 

rAl Regularly sells for $8.75. Stock N 

1 M-19 $5.95 

rr ee « RYST AL. 
+ e = 


to 








es fror 


with mounting 
$6.95 





s ica 





AC ORN SOCK- 
d tock No. 
$1.00 








7, 
CINCH MICA FILLED OCTAL SOCKETS. 
1-5/16” mtg ctrs. Stock No. XRT-20., 
20 for 7 $1.00 
a.1%"n Stock No. XRT-40. 

$1.00 












_ Pr mary 
rT /7 








A p* 
































5 4! me 
Stock No. TFF 2.49 
IVISION OR SC Mestre TRANS- 
y: 115V/46 ondaries: 
1 ak) 2%V 
00V ins Cased 
"x 3% Stock No. TFF-81. $4.79 
4200 VOLT TEL Lah dated OR SCOPE 
TR patito te Primé .115V/60c. Sec- 
dary: ; t 3 Folts } k) 10ma 
r ". Stock 
No. TEE -83 . $5.95 
HV XFMK 10 or ),000 N @ ma Pri 
110 V., 60 ey Seal 
11”Xx xf Stock No. TTE “io. $29.95 
FILTER CHOKES 
Description Price 
“10H/1 20ma 600 ohms $0.95 
4 H/350ma/10 ohms/3000V ° 
oH 300ma/125 ohms /5000V 9.95 
2)H/700ma/16 ohms, 1500V 4.95 
1;H/130ma/57 ohms 0.7 





MULTIPLIER PHOTOTU BE HOUS- 
ING. Cast aluminum cylindrica 
housing containing a submag nal 11 
pin socket (for 931A, 1P21, 1P22) 
and a dynode voltage di r net- 
work Moisture proof co ict 
An paras 6 volt 









v rides light 





phototube 

$2.95 

, TSION HIGH ToRat F TY PE SEL- 
- Bronze housing 4%” dia. x Ps long 


0c rand new in original 


$4.95 each 








ic ing 
= 
110V /60CPS /0.38A BLOWER 
Exceptionally quiet. 100 cu. ft A 
min. Stock No. BLR-344. .$8.95 





3” SCOPE INDICA- 
TOR. 3BP 1 cathode ray 
tube mounted na 
mu-metal housing wit 

an adjustable light 
shield. May be mounted 
on a panel, 
or clamped to a bar 
When mounted on 








table top or wall, the : 

scope housing may be tilted at anv angle 
up to 45° from the mount for omfortable 
viewing. Ideal for re te 





licators 
Stock ‘i 





An outstanding buy at 
ASI-35. 


All prices above are quoted domestic 
our warehouse, Corona, New York 





packed f.0.b. 


“Dublectron, New York’. We will be pleased to send our bulletins to you 


E-S for our latest catalog. 


103-02 NORTHERN BLVD., CORONA, N. Y. 











256 May, 1949 — ELECTRONICS 








_@ SEARCHLIGHT SECTION @ 


TRANSMITTING — 
PARTS SHOW VISITORS: YZ7A4 
Be sure to visit our tremendous show 














rooms at 320 N. LaSalle St. Thousands 


of electronic components conveniently dis- 
played. 








SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY 


We have literally hundreds of thousands of these top quality standard type 
transmitting mica condensers in stock for immediate delivery at a fraction of 
their original cost. Every condenser is brand new and carries the name of a 
fine nationally known manufacturer. 


<< _-@ 





Despite the unusually low prices, these mica condensers, like all Wells Com- 
ponents, are fully guaranteed. Be sure to order sufficient quantities for your 
requirements. 


STYLE "AA" 








Cap. Wrkg. Price Cap. Wrks Price Cap. Wrkg. Price Cap. Wrkg. Price 
Mfd. Volts Each Mfd. Volts Each Mfd. Volts Each Mfd. Volts Each 
0014 5000 1.35 002 2500 55 00005 2500 .30 
Style “AA’’ CONDENSERS 0015 3000 1.10 002 3500 80 0001 600 20 
02 sane cto 0024 3000 1.15 0022 2500 60 0001 1200 25 
04 1006 an 0025 2000 1.10 003 600 40 00015 2500 35 
%_—____ +s? 00275 2000 1.10 0035 2500 60 00024 2500 35 
003 2000 1.20 0039 2500 60 00025 1200 25 
Style “A” CONDENSERS 004 3000 1.50 004 2500 60 00025 2500 35 
25 mmfd 10000 $1.65 005 2000 1.40 0045 600 40 0005 1200 30 
005 5000 1.70 0046 500 45 00051 2500 35 
006 2500 1.30 0047 2500 65 0007 600 25 
Style “BY CONDENSERS 006 3500 1.45 005 600 35 001 600 25 
Ka -— 00003 2000 $0.70 0068 3000 1.40 005 1200 45 001 1200 35 
ie — 000047 3000 80 008 3000 1.45 005 2500 60 001 2500 40 
STYLE "A" 00005 3000 15 01 2000 1.55 0051 1200 45 0011 2500 40 
00007 1140 10 01 1000 1.35 0051 2500 65 002 600 25 
00009 3000 15 02 600 1.30 0056 2500 65 02 1000 30 
-000091 3000 80 02 2000 1.60 006 600 40 02 1200 35 
0001 3000 80 024 1500 1.60 006 2500 65 0 1250 35 
000107 3500 85 033 1500 1.64 0068 1200 60 02 2500 40 
00011 3000 95 056 1000 1.70 007 600 35 0022 1200 30 
00137 3000 95 06 1000 1.70 0075 1200 55 022 2500 40 
00175 1500 1.00 A 1000 1.75 009 600 50 0025 600 25 
0002 1430 1.00 01 600 40 0025 1200 3 
0002 3000 1.00 Style ‘‘C’’ CONDENSERS 01 1200 45 0027 600 25 
0002 5000 1.05 000005 2500 $0.40 01 2500 60 003 606 25 
00025 5000 1.10 00005 600 30 0115 600 40 003 120) 3 
0004 3000 95 0001 600 25 013 1200 55 0033 1200 30 
0004 5000 1.10 0001 1200 35 015 1200 55 004 1100 35 
STYLE "'B” 0004 6000 1.55 0001 2500 40 015 2000 60 004 1200 35 
0005 2000 95 0002 600 25 015 2500 60 004 2500 45 
0005 3000 1.00 0002 2500 40 0175 1200 55 0044 600 25 
eRESTEIE in 00051 3000 1.00 00024 2500 45 02 600 35 0047 2500 40 
Yamane 00055 3000 110 00025 2500 45 02 1200 45 005 600 25 
0006 2500 1.05 0003 2500 45 022 1200 45 0€ 600 25 
o 0006 5000 1.15 00039 2500 50 025 600 5 01 600 .30 
000625 3000 1.05 0004 2500 45 03 600 5 01 1200 .40 
STYLE "'C” 0007 3000 1.05 0005 600 35 03 1200 50 * 1250 40 
00075 2500 1.05 0005 1200 40 033 600 35 1 500 50 
00075 5000 1.15 .0005 2500 45 033 1200 50 . pe 9 
0008 3000 1.00 001 1200 40 04 600 35 
0008 5000 1.15 001 2500 55 073 250 40 — 600 = 
001 4500 1.25 001 3750 85 025 1200 35 
0 O 001 5000 1.30 0011 600 5 Style ‘D’’ CONDENSERS 27 600 25 
0011 5000 1.35 002 600 35 00004 600 $0.20 3 600 2 
00125 2000 1.10 002 1200 45 00005 1200 25 05 60( -30 











STYLE "'D” This is only a partial listing. Write or wire for information on types not shown and for receiving set micas 


and silver micas. 








We advise distributors to order immediately from Manufacturers and Distributors: Write for 
this ad. Our standard jobber arrangement applies. our plete Mica Cond. Listing 
No. 103A. 











SALES, INC. 320 N. LA SALLE ST., DEPT. SL, CHICAGO 10, ILL. 
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GRAIN or WHEAT LAMPS 


Used for illuminat- 
ing meters, compass 
dials, airplane in- 
struments, etc. Sol- 
dering iron removes 
lamp from base to 
use in models, dell 
houses, miniature 
trains, Xmas trees, 
etc. 





THE BEST IN ELECTRONIC SURPLUS 





AMAZING “‘SNOOPERSCOPE” TUBE 


An Infra-Red Image Converter Tube made in Britain that a 
combat men to see in the dark and through camouflage. Type CRI- 
or amplifiers ssary! Uses only infra-red light source 
high-voltage supply which can be easily built from toy 
ition transformer and rectifier tube. An optical system for long- 
ange work or where magnification of image is desired, can be made Mazda G.E. 328 
, from toy telescope. Shows image in greenish-white color on 14” 6V..2A 
sereen. Has wonderful possibilities for darkroom work, fog penetra- Photo, 3 times actual size Glass Bulb 4%" x %” 


tion = night photography, etc. With technical data and diagrams, All NEW, Either type $] 50 doz. $75.00 per M. 


individually boxed tubes 
cc neon SE RRR mete mien $8.00 9 | ainico FIELD MOTOR 













Mazea G.E. 323 
3V..19A 


BAUSCH & LOMB SNOOPERSCOPE LENS UNIT 


This lens unit will absolutely give clearer, sharper images when placed in front of 
the Infra-Red Tube described above. Increases range and permits use of less infra- 
red light. If you have had trouble in getting desired eee from the tube, this 
lens unit is guaranteed to be the answer. Speed F 2.1, f.1. 3.5 inches. Originally 
designed for 1P25 tube, but works even better with above British tube. With con- 


struction details for making infra-red image receiver y] 0 
a ER OT TE EO $1 * 0 


% 








Operates on Flashlight batteries, r 


FRE RADIO TRANSMITTERS on the voltage. Fairly s 

s MODULATORS, AND Rem Tew MORE A ; 
QUENCY POWER SUPPLIES Photoslestrie ater (tisetrle Eve) cir. 
so 


cuits and Relays 
METER immediate Delivery HAYDON ‘ort 
TS-69 2.5 KW Press Wireless, Model 2.5 this 
AP sections, one—the 2.5 KV . = PRICE $3.85 
Complete ure contol) "mission A "Fre, range.’ ovate ot $835 up 
EACH iegagla. aiaire yon wien, WB, BLAN : a 
$42.50 | output. “Freq. range’ 40 to 13.4 me 
elle lition. Less tubes. PRICE, 64 Dey St, New York 7, N. ‘ee 

























































Frequency range 400 me to 3000 me. Id ee CH . . $300.00 
schoc br for hams experimenting LINK rM ‘Transmitter Receiver, 70-100 
"99 = Mé 8 DC Watts output, wall 
22 ‘ ara o “4 Satna tpeianitter. aa 
\ . and 4V.D power sup} hand- 
xtre s Dim 4”"x21"x11 Fig CONDI- 
I TION ymplete with tul rystals, spe- 
nt. W antenna. inateuction. Boake 
Pr RIC FE. “E aC HH $600.00 
—- RADIO TRANSM TTER BC-839, CW only GIGANTIC MAIL SALE! 
32 VDC-110V AC CONVERTER | ..°S..2! mg hy ; 
- Six ystal pos tea. 38" 
: baie fsa rie haal: Ou © ELECTRONIC © RADIO 
- rcp oi aga pact ; ape © ELECTRICAL APPARATUS 
erat s p RIC E $2 100 oo : . 
MODEL. SV¥é 1001/10 “rics eaten Sale ends midnight June Ist 
“epg fa. 
" ier Sand Spat ree ae 4 Amazing .values Opportunity for home 
as  dbpifinaraie> ¢ 3 59/600 experimenters, laboratories, schools, etc., 
A (Come L F Tr “ tubes $150.00 to get fine new, or new condition guar- 
BC-1100 ‘ : 75W, Al, 60W, A2, 4 anteed equipment at fraction of original 
sels f anne 10 ¥ cost. We pay freight or postage. Typical 
A.C., with 1 te items are listed below 
contr FACH $575.00 
Supreme - t r tra r ‘ Sale Price 
110W output, 9 “~ o @ 3000-watt, 115-volt. 60-c Power 
r r V A 1 e Whentotns Bridges (o to 11 $299.50 
} bes and wate ohms.) 59.50 
leston Arr Por h igh 
EACH | cele abe — Oy ee 
y . @ Weston Model 689-1F Indus 
a eal D ny 12.90 
: built Halstead model naa * A t sr t e . CB. Tele 4.99 
' atinuces Gaty, Raliber spentinn em ther W. output 110V peratior “aon 3 
stg ; <d tput Bagh Cor nN N $100.00 . EGY 3.55 
put A‘ 25 KVA, but w Wilcox, 96-200A 2 “KW RF section. Int e arm kit 
pera ft tt N } Lars abir vith complete RF end erneeeg 
nit nk tha VEO. tateonediow axction — 4.49 
PRICE, EACH 39.95 drt Almost new, but lacks PA © Brill cat, o> Salty 1.29 
ae BAcel =e corer $i : 1g shaft a , ° 
Quantities, 10 or more, each 32.00 ; inte rie fees * Burglar la Protect 6.99 
P KICE $500.00 High P Bottles 5.69 
DECK ENTRANCE INSULATORS Northern Radio ship fo shore transmitter. @ Chromalux.” Heating Elements " 
Bow! and a wee 7 ners Ste) CONTE eas 24° -—800-W) 2.19 
en : om . @ Seisyn Motors—Cost Gov t. $90 
Manutfa OHIO BRASS ¢ Army a tubes. EACH 250.00 110 V--60-C. Pa 4.99 
Navy use. Ha F flange MACKAY. SHIP) TRANSMITTERS. 4 x Gutstaraing. Sieciricat 6.77 
diame D i f M are e tle ozens iF 
ng Ins ar Pay; 17 eM te : aaa 1 be A, @ Min ature Mu sit ‘Stat on Tele 99 
ao me” Q x 7-M. Se r excel- phone. F oifice-res 
NEW, price each, 12 or more $2.00 ~ Pricing inter-comm Bg 7.89 
Spare pacculati bowls only, each $ .50 NOTICE: pc gage rag do not include P valine ‘iainane si 8 
crating or packing rice for packing will Order f 
CAPACITORS WV r be quoted upon specification as to whether laboratory, pi Rn ig tg me on 
jenser Quar EACH 20¢ export or domestic packing is desired. catalog Satisfaction guaranteed Our 
: ; ; reterence—National Bank of Commerce. 
All Prices F.0.B. N.Y.C. All Material Offered Subject to Prior Sale 
TELEMARINE COMMUNICATIONS COMPANY aging Beenie pec tee 
: BOX 908 BCE UNCOLN, NEBRASKA 
Phone—LOngacre 4-4490-1 280 Ninth Ave., New York 1, N. Y. 
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, POWER SUPPLY 4 


HOTTES + LIST for worthwhile savings to you 
im the LAND. brim Full of | GQ Sl OCS SFB OB Pre Om Cr OO Fes OO 


électronics, hydraulics, air- NOTICE 


JUST RECEIVED A LIMITED QUANTITY OF NEW RA-38 HIGH VOLTAGE POWER SUPPLIES 


craft parts, Gadgets > | mes errr meat te iaw 2! Sa eee fis al Sl eh A che ne 








re 
an? 












BR POWER INPUT vele a a p max, ¢ t FULL WAVE 
1DGE RECTIFIER ising 4 B high vacuur tubes “Desia ied for continuous duty, the 

Rush me your nam TODAY ‘ed air blower.” Aur intake and output cents are fitted with dust filters. CONTROLS: 
nm ‘ r f y 4 nt or filament age trans tat contr ate volt age on -0' 
‘ ‘ at t oe t nheet ‘ RELAYS: ir main ey rela 

e powe t er ad rel ay 


D. C AMMETERS 


























































































. . e r 1ipment 
ALL BRAND NEW. Fits in 214” tty nue om sks he gghe Puls or mentinas SARE 4 
"wd NET WEIGHT: 2040 I! A H 2100 Ibs. Detaile 
hole. Black Background fluores- a. Simation nnd pricen on sequen 3 
cent pointer & dial. $2.79 ed. TUBES T-102—Filament —— 
A ‘an Transformer Co. Spec 
a RADAR TRANSMITTER | NOTICE: All Tubes | 29106. Type WS 050. KVA, a 
3 centimeter, complete w/725A are New, of Stand- 50/60 cyc. Single phase, 35 
30-0-30 AMPS. DC. magnetron, cavity, two 723A/B § ard Mfg., in origi- | KVA test, 12 KV D.C. operat- 
built in shunt klystrons, RKR 73, ae 72's, nal boxes ing. Primary 115 V., second- 
‘ 715B, 829B, two 724B's, two 5 V.,10 s with integral 
6AC7's, IN23 crystal diode, Type Price stendelt Hcl alts coches a 
high voltage ——, cooling 1B22 $5.75 for 250 T, 371, 872 and 
9 
cn D condition $110.00 taza sii Soe a 
2021 1.25 Net Wt. 15% Ibs. Dim. 6%” W x 
60-0-60 Amps DC ex- 2562 47.5u 6 Dx 12 HOA 
: 5 
SPECIALS 3B22 27 
ternal shunt furnished. WESTINGHOUSE METER MULTI. 3924 175 
' >, accurac ire 
wound: moninductive ° oer s.23 3C23 3.75 VOLTAGE 
- M 
Bh essitesieweren: po'w, 4828275 REGULATORS 
square face: 5 figure indicator (new) 6Q5G 1.25 TRANSTAT: 115 wv 50/60 cycle input: 
0-120 Amps D.C. ex- 4 FILAMENT TRANSFORMER: Con. !5E 2) ne ee eee & 
t ish f wise ver stant current type. pri. 110/220 v $0 60 soon 2.75 TRANSTAT: 115 230.¥ 50/60 ¢ input 
c 21.5 40.5 amp: 7.50 0-260 v output @ amps ‘. 
ernal shunt furnished. TUBE we 386 ML IW: | 25 kv x. a 250TH 19.50 TRANSTAT: (15 v 50/60 co input: 0 4 
rectifier: oi! immersion type; flament: 260TL 1950 te 130 v output @ 10 amps $24.50 
ov 11.6 amp 32 
RAMER TIME DELAY RELAY t “304TL 7.50 : 
a D2 1208: 0. ie DELA nds 115 v 60 c. 307A/RK75 _ 450 POWER FACTOR Correction 
PHOTO ELECTRIC COMPASS synchronous motor driven aa Be 316A 75 9:12 mfd 1265 v a-c, 60 ¢, | ph 
ing 10 amps 115 v: single pole ner. 3718 275 H Ritovelt amps | reactance i 
0 3 s 17 
Kollsman photo electric STROBOLUX: , General Radio Type aoe a re = — mee 
v > 
compass model No 8 WESTON MEG \OHMETER Model 796 700A 37.50 METERS 8 
Oak case 8” x 8” x 9” 40.00 JOIA 4.75 WESTON 
729-B. Contains a liquid NEW CAPACITORS boa to 3” 476: 0-120 a-c amps, w/cur 
i Standard Brand A 4.75 rent trans $8.50 
filled magnetic compass, q ei gle 104A 225 3° 476: 0-130 a-e volts 4.95 3 
a light source and a 2 mtd 600 v d-c, tubular $ .39 705A 2.25 | 3° 476 or a-c volts, plain 3.50 
3.5.5 mfd 1.000 v d-« 99 706BY 17.50 - , 
me—te photo-electric cell. 8 x10 mid 3 kv dec test. 1.2 kv TOGEY 19.50 | 3> 301: 0-800 dc ma 495 | 
' = a we ta he oe | 14.75 3° 301: 0-200 microamps 6.50 
Model No. 729-8 New ea. $49.95 ia 625 mfd 15 kv d-c Pyranot.. 12.50 707B 16.50 3° 301: 9-2:5 ky d- ty mattiptier 8.50 A 
—_ 25 25 mid 6 kv d-c or .125 mfd 708A 475 3” 301: Type / 
2 d 3.75 TIZA 1.23! o _ mw 600 ohms A 6.50 
1.0 ata 25 “tes d-c: 65 Ibs. net TI4AY 575 301: 0-20 kv d-c w/precision 
| Pyranet 6.00 | 715A 950 3° 301 multiplier © w/precision is 
v d- 
PE-206-A | be eaten TITA 75 multiplier 9.50 
. -A. nput 28 500 mfd 200 d-c wv, insulated 5 721A 275 
terminals 9 
VDC—38 A. Output be | eat MICA 722A 13.75 WESTINGHOUSE 
~ 001 mfd 25 kv d-c; 25 725A 17.50 3 . . cur- 
80 V. 500 VA. Con 000 te 18 : @ 1.000 be "1 720A 19.50 satire pth ap be a 9510.00 
by. Lek 4S 10498 *@ 00 VACUUM 25.00 750TL 50) FS ieee tae 
y aoe ba f 50 mmfd 32 kv d-c; tubular 4.95 = 1.75 ” NA-35: 0-130 a-c volts, plain 
2386. OD 10'2 x a 2208 475 oon 35 
ad RTPA 2.25 3° NA-35: 0-50 a-c 2 
10'2 x 6”. Wr. 30 MOTOR GENERATORS | 53, 195 i” NA-35: 0-800 deems He 
Ibs. Complete with G.E. Type CC-21991 input 115 Ff oat, 275 3” NC-35 10/46 db, 6 mw j ig 
voltage regulator and noise filters v d-c., @ 5.7. amps. Output | csp 8.50 600 ches tae 
115 v a-c 60 cycle, single Cé6A 850 
New ea. $5.95 phase 350 V.A. @ 85% $58.00 1 cey $35 ‘fg 
G.E. Type CC-21990 input 32 FGBIA 475 SOLA CONSTANT 
400 CYCLE INVERTER | Mini; evi | see” 12 | Talthast 
v. a-c 60 cycle, single phase, WwE-? 47 he 
| 350 V.A. @ 85% P.F $63.00] wiser ynan TRANSFORMERS 
GE+5D21NJ3A._ In- Deland Type CLL-21985 input fF wi_533 17.50 $5 to 125 v 50 © input: 115 v 
put 24/32 VDC-35 115 v d-c @ 4.2 amps. Output 30 va... $6.00 250 va. $18.00 al 
115 va-c 60 cycle, single phase *Includes 115 v 60 60 va 8.40 500 va.. 3400 
ag + oa - 240 V.A. @ 86% P. F..$47.00 | c HV. fil. trans. & 120 va.. 13.26 Re 
A amps. P/ socket 
1, single phase, 8000 Q : 
RPM. OD 9 x 5!4 x6la"” Wr 12’ Ibs AA a a ae EB 
All merchandise in “as new’ condition dd approx. 20% to net weights for estimated 
New ea. $7.95 shipping weights. Terms are 30% with order, balance C. O. D. All prices {.0.b as 





Angeles Warehouse. Write for additional detail information on any of the above items 
Tel MAdison 6-5391 


-and for special quantity di 


1527 E. SEVENTH ST. EPCO LOS ANGELES 21, CALIF. 


Satisfaction Guaranteed or your money back. 
Hundreds of bargains in our free illustrated list. 


DICK ROSE ERECO 











2912 Hewitt Ave. Everett 20, Wash. 
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Oe 4 Cables einnat t caniiillias 
USrand Fw é I! JA H Approved ! ! 


; “UHF” COAXIAL CABLE 
CONNECTORS 





83-1R 83-1T 
De- Price 
scrip- per 
No. An. No. tion Each 100 
= 83-1SP (PL259) Plug 35¢ 28¢ 
= 83-1SPN (PL259A) Plug 35¢ Be 
83-168 (UG176U) Reduc- 15¢ 12¢ 

ing adapter. 


83-1AC Cap 67- 60c 
and Chain 

83-1BC Cap 38¢ 34c 
and Chain 


=83-1H (UG106U) Hood 12: 10¢ 

83-1R (SO239) Recep- 35¢ 28¢ 
tacle 

83-1AP (M359) Angle 28¢ 22 
Adapter 

83-1T (M358) Con- $1.25 $1.12 
nector 

83-1] (PL-258) Junc- 85¢ 70¢ 
tion 


83-22R (UG103U) Receno- 50¢ 49c 
tacle 
83-22SP (UG102U) Plug 50c 40: 
COAXIAL CABLES 


RGS5SU per 1000 ft. $70.00 
RG6U per 1000 ft. 120.00 
RG7U per 1000 ft 70.00 
RG8U per 1000 ft 55.00 
RG9U per 1000 ft 135.00 
RG10U per 1000 ft 90.00 
RG11U per 1000 ft 100.00 
RG12U per 1000 ft 190.00 
RG13U per 1000 ft. 125.00 
RG18U per 1000 ft 320.00 
RG22U rer 1000 ft 120.00 
RG27U per 1000 ft 299.00 
RG29U per 1000 ft 37.5 
RG34U per 1000 ft 175.00 
RG54A U per 1000 ft 

RG54U per 1000 ft 65.00 
RG57U per 1000 ft. 75.00 
RG58U per 1000 ft 59.00 
RG59U per 1000 ft 45.00 
RG62U per 1000 ft 50.00 
RG71U per 1000 ft 175.00 


Prices based on a minimum quantity of 500 ft. 
or cut length add 50 





UG TYPE CONNECTORS 


Deduct 10°% from prices shown 
on orders of 100 or more per type 


AAdt adnan 





AN 4 Price ea. AN # Price ea: 
UG- 9 I .95 UG- 97/U 3.50 
UG-10T 1.56 if 55 
UG-11/U 1.45 I 4: 
UG-12/U 1.14 I 95 Ss 
UG-13/U 1.56 I 5 = 
UG-14. U 1.45 5 = 
UG-15/U -95 { 1.75 
UG-16'U 1.56 I 1.50 
UG-17 t 1.45 I 1.35 
UG-18 1 99 ( 45 
UG-18A | 05 I 40 
UG-18B | 9s I 5.35 
UG-19 T if 5.35 
UG-19A4 | l 4.25 
UG-19B T I 1.90 
UG-20 I I 1.55 
UG-20A4 1 l 3.00 
UG-20B | l .30 
UG-21 1 I -15 
UG-21A4 | if 15 
Ue 1 BI UG -95 
UX 21 U 1.54 
UG-22A4 I 2.75 
ue 2B I I 1.02 
UG-23 I I 28.50 
UG-23A4 T l 4.50 
UG-23B 1 I 4.50 
UG-27A | l 3.35 
UG-28 1 if 8.70 
UG-29 | { 3.10 
UG-30 1 { 6.50 
UG-32 1 { 35.00 
UC ( I 2.00 
U 4 1 l 11.75 
UG-35A ‘I I 23 
UG-36 T I 
UG-37 /k I 
UG-37A I if 
UG-57 1 I 
UG-58 { 

UG-59 I Il 
13-504 I 
I 60 | I 
I 660A | I 
61 t 
61A 1 1 
p2 if 
G-S I 
{ 
I 





Life Clectroni ic * # 


91 Gold St. 


: Digby 9-4154 


Ns 


SURPLUS 
Laboratory Equipment 


GENERAL RADIO 











107-M Variable Inductors .. $ 35.00 
775-A Frequency Limit Monitor 
(1.6 to 45 Me) $125.00 
ew 
6 Ke to 28 Me 
34-A ‘ Put brat $175.00 
18-C V.H.F. Signal Generator 
RUSICON 
3404H DC Spotlight Galvan« eters $410.00 
1050 Wheatstone Bridge . $70.00 
GRAY 
E3108 Wheatstone Bridge $70.00 
howe 
5430A Wheatsto i ge $80.00 
WESTERN ELECTRIC 
amy ep he Pow s es, New 
Input tak 400 CPS .$15.00 
Paty AP R é ‘ ators New $50.00 
WESTON 
Model - (0-75 Be no. +6 ’ $35.00 
796 M mete 0-200 Megzohms). .$50.00 
neip-tranneenenty 
MG3 Spotlight Galvanomete $125.00 
0 i wamp per uM. 
BOONTON 
140-A Ir ney Generator. $550.00 
(20 Cps t Mc + 2 
155-A FLOM. Sig | Generator $350.00 
(2. 2 M« St Mec) 
110-A QX HI KERS 
120-A VHF. Cir t ! s $95.00 
( Rar 10 Mc.) For TV & 
rM £ 
BOONTON 1264 
HEWLETT-PACKARD Db 
Meas. SBS Get 
D.C. Ose 
SYLVANIA 


ALL PRICES F.0.B 
N.Y.C. WAREHOUSE SUBJECT TO 
PRIOR SALE 
WRITE FOR COMPLETE PRICE LIST 


THE NATIONAL INSTRUMENT CO. 
FAR ROCKAWAY, N. Y. 


Cable Address NATINSTRU, NEW YORK 
TELEPHONE FAr Rockaway 7-1123 








D. c. MICROAMMETERS 


4 G.E $12.00 
ty i Wastod 64 14.00 
41, Weston 64 15.00 
G.E. DO 8.00 
q G.E. bo ) : 12.00 

~ F. MILLIAMMETERS 
Weston 4 $11.00 
Ma 2 Weston 7.00 
Ma 4%” r. Weston aur 22.00 
M ~ Weston 26.00 


A. C. VOLTMETERS 


Weston 476 . -$8.00 


Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 


SHEET METAL MACHINERY 


NEW and Used — Brakes — Shears 
Forming Rolls — Folders — Punches — 
Di-Acro, Pexto, Niagara & Whitney Equip- 
ment. 

R. D. BROOKS CO., INC. 
Han. 5226 
! Atlantic Ave., Boston, Mass. 














VACUUM PUMP SALE 


CENCO MEGAVAC PUMPS—S89.00 each 
CENCO HYPERVAC PUMPS—S$159.00 each 
Slightly used, guaranteed perfect operat- 
ing condition. Write or call: 

—— ELECTRICAL SALES + 
67 E. 8th St. New York 3, N. 








ROTARY 
STEPPING SWITCHES 
THIS MAY BE THE LAST ADD 

When These Are Gone That's the End. 
The Automatic Electric Steppers Adver- 
tised Last Month Are Already Sold Out 

We Still Have Some Clare 
> Stepping Switches. Type SD-14 
ver 20 steps, 6 levels. Coil 12V, 
-* D.C Lists at $40.26; our 

low price $13.07. 


NEOMATIC, INC. 
938 W. Washington Bivd. 
Los Angeles, 15, Calif. 
Phones RI-9363 or AR-34897 
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. ru ‘TIFIERS 
DESIRABLE SELECT SELENIUM REC 
AND SPECIALIZED ELECTRONIC COMPONENTS 
; ow Mfd 200VDC Bathtut 
Link Radio Transmitter-Receivers Standard Brands “aati ao ct - ws is 
5 P » » . athtub 
ee ee @,Mid SOV ome cio a 
. . P 2) IVA 2 
Radar Type SF, complete with all 13 Mméd Kv. $4.95 50 Mid 330VAC 495 
= 5) Mmfd 20 Kv...... 4.95 & Mid 6¢0V AC/2000V DC 3.50 
components $1,480.09 50 Mmfd 32 Kv 5.95 15-.15 Mid 80 WV DC 3.95 
1125 Mfd 27 Kv 12:50 
RS ARN-7 Radio Compasses, SILVER CERAMIC TRIMMERS 
complete 125.0) Type 820-Z 5-20 Mmfd Zero Temp 24¢ ELECTROLYTIC CONDENSERS 
a“ . . Type 822-N gah Mmfd Neg. 300 24¢ Lots of Lots of 
BD-72 Field Telephone Switch- Type AZ 4 5-25 Mmfd Zero Temp 24¢ Cap wv — Each 00 
: Type B2a-AN 200125 Mmfd Neg 650 33¢ 100 Mftd .27 2.20 19.00 
Loards 37.50 40 Mfd 180 -23 1.80 17.50 
FENWAL THERMOSWITCH 8-8-20 Mfd 350/150 40 3.50 30.00 
BC-375-E’s, complete new with 20-20 Mid 400/250 as 3.00 25.00 
il me Normally closed Opens with temp. ris 3 aa pr 30 250 Ep 4 
a tuning units, dynamotor, Adjustabie from — 40° to + 400° F $1. 25 each 40 Mfd 450 50 4.20 36.00 
tubes, plugs, ete 97.50 
TDE Radio Transmitters 675.00 
a. Full Wave Bridge Types 
Type SCR-522’s— (Slightly Used) 65.00 panties . aa Full Wave Bridge Types Full Wave Bridge Types 
q utpu 
Collins TCS’s Navy nits 575.00 @i18VAC @ 13°*VDC Joout Output 
— oe Miss ” Type# Current Price oi3 rts ba + nny c = ee 
alli i Model No BI-250 250 MA $98 ype urrent rice 
Hallicrafters Radios, asap Bi-600 500MA 1.95 z Lop A san taeet Sriee B2-150 150 MA $.98 
S-40, 110/240 Volts AC, 50/60 Bi-1 P 249 B3-250 250 MA. i B2-220 220 MA 1.25 
BI-1X6 1 5AMP 2.95 600 MA B2-300 300 MA 1.50 
Cycle —Universal 87.50 B1-3 3 AMP 3.49 B 5 AMP 1 B2 450 450 MA 1.95 
B1-5 SAMP. 595 B3-10 10AMP. 24.95 Bo} LAMP. 3.98 
Tel h T tt Model B1-10 10 AMP 9.95 B2-2 2 AMP 4.95 
oO Bee BANE BE A tee ous. | [BEE PRME 3S 
) - 20AMP. 15.9 - 
ET-8023 DI 425.00 B1-30 30AMP. 24 -: 0-72VAC @-54°VDC B2-10 10AMP. 15.95 
oe B1-40 40 AMP. 27.95 Types Current Price B2-15 15 AMP 24.95 
Generator Lighting Plants--Type B1-50 50 AMP. 32.95 B4-600 600 MA $3.9: B2-20 20 AMP. 27.95 
eens ey ages B1-60 69 AMP. 36.95 B4-3 Z AMPS. 14.95 30 AMP. 36.95 
PEI97, SKW, 120 Volt AC, R4-5 5AMP 17.95 
50 60 Cycle, Single Phase 675.00 B4-10  1OAMP. 32.95 | "a 
G Gasoline I D ett VAG otis'vbe 
enerator Gasoline Engine Driven Three Phase Bridge FAG a 
ase = Rive Types Current Price CENTER TAPPED TYPES 
Lighting Plants Type 5KW. 110 e128VAc o-1308v DC B6-150 150 MA $1.95 
: = : ‘ Current Price B6-250 250 MA 2.95 1 t 
Volt AC, 50°60 Cycle, Single aBFet {AMP. $32.98 Be-3 AMPS. 18.95 1 1avac eave 
» : a Mr. B6- A 24.95 yoe?t Surrent Price 
Phase 550.00 3B7-15 15 AMP. 70.00 B6-10 10AMP. 36.95 Cl-10 10AMP. = $5.95 
: ‘ Cl-20 20AMP. 10.95 
Reading Storage Batteries, 185 Input Output Input Output Ci-30 30 AMP 17.95 
@234VAC  —s_ 0-250* VDC 0-234VAC @-180*VDC C1-40 40 AM. 21.95 
amp-hours, 6 volts 7.50 ashe’ Current Price Type? Current Price C1-50 50 AMP 25.95 
; a . oto SR B13-5 5AMP $54.95 Ct-80, BO AMP. 34.95 
Exide Storage Batteries, 150 amp Ug MOR Ps 120.00 B13-10 10AMv. 69.95 Cl-120 120AMP. 46.95 
hours, 12 volts 17.50 
. * Select Proper Capacitor From List Shown Below, to Obtain Higher D.C. Voltages Than Indicated 
Prism Binoculars—Zeiss Type 
Regular Optics 30 per case * 44.00 RECTIFIER MOUNTING BRACKETS 
NEW —Not Surplus For Types B1 through B4, and Type Cl $ .35 per set RECTIFIER CAPACITORS 
For Ty 3B 1 30 ber set 
5 ease . or Types -20 per se CF-13 6000MFD 10VDC $249 
Prism Binoculars 7 Type a My aos Oe 
Coated Ontics 20 per case 54.00 CF-15 6000MFD 12VDC 2.9 
NEW Not § ar pemers ’ cF-1 1000 MFP =15VDC | 98 
ot Surplus SF-2 2000MFD 15VDC 1.69 
ee eee RECTIFIER CHOKES [ICF20 2500MED svbDC 198 
All Primaries LISVAC 50 60 CF-3 »MFD 26VDC 1.69 
T U a & S Cycles Type Amps. Pri crs 2X3500 MFI 35V DC 3.48 
; ; ; 5 1500 ) / 2. 
Typet Volte Ampe. Price HY2 0} Ry 2 $2259 Cr6 4000MFD 30VDC 3.25 
ea Ro as 2 a HY3 03 Hy 3 2.9 Cr- MFD 35VDC 3.25 
Type T ype TXFIO-B 26 H ae HYS5 02 By 5& 3.25ma1 CF-8 100MFD S50VDC .98 
. a TXF36-10 36 «107.98 HY8XS 02 By 85 7.90GE is saeeten fovDe hoe 
10% $ .55 805 3.80 TXF36-15 360151895 HY10 02 Hy 10 9.95 - “200MFD 150VDC 1.69 
TXF36-2036 20 17.95 : +a oh ; 
. oo HY12 02 Hy 12 12 oil CF-1( 500 MFD 150VDC 3.25 
211 85 807 1.14 , : s CF-1l1 10 MFD 350VDC 2:25 
7 wicca HY15 .O1SHy CF-12 125MFD 350VDC 2.49 
250TH 21.30 808 2.80 ‘s : 
304TL=s-1.10 810 5.50 
450TH 22.75 836 95 VARIABLE AIR TRIMMERS METERS 
= . . Standard Brands—Screw Driver O-15 MA.D.U. Weston $506 2° Rd $2.95 
450 I L 36. 50 86] 27.50 seca P t t O-60 A.D.C. West., w) shunt, 2%" Rd., aircraft 
803 4.50 “To te0° a. a2 
i * . ° 
7.5 MMF $2.90 $27.00 beg a D.C, West. w/ shunt. 2" R4.., aircraft as 
® ° ‘ 25. MMF 3.10 9.00 ‘ 
Plus 20° Federal Excise Tax 50 MMF 3.30 31.00 0-30 V.D.C. West. 244" Ra., aircraft type 2.95 
100 MMF 4.10 39.00 : ° eee 
140 MMF 4.90 700 0-308 V.D.C. 2%" Rd., Bakelite Case 2.95 
All Equipment Subject to Prior Sale To avoid shipping errors, kindly order by type #. All prices subject to change without notice 
ATTENTION ! ! ! Minimum order $3.00. No C.0.D.’s under 
INDUSTRIALS. EXPORTERS. SCHOOLS $25.00. 25% deposit on C.0.D. : Add 10% 
FRENCH-VAN BREEMS INC Our ong ee ng ERT LES: LABORATORIES te | for Prepaid Parcel Post and handling. Terms: 
’ . Sa ee ee renee ne Net 10 days to rated concerns only. 
. Write for quantity discount on company letterhead. Orders Promptly Filled From Our Stocks 
405 Lexington Avenue . Sem All Prices F.0.B. Our N.Y.C. Warehouse 
NEW YORK 17, N. Y. 
Oregon 9-3650 +- OPAD-GREEN COMPANY —« 
Cable Address: Frexvan, N. Y. 71 Warren St. Phone: BEekman 3-7385 New York 7, N. Y. 
=! 
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SAVE WITH GUARANTEED SURPLUS 








POWER RHEOSTATS 


@¢ HA Re 


2 WATT — oe 











— 
ohms shims 
6 oo 3S. 400 
° 200) 60 
12 750 
15 _ 1900 
25 2000 
50 250 5000 
00 350 5000 
50 WATT 
ohms ohms ms 
100 250 
oO 2090 
8 $1 24 ea 5000 
22 500 
50 150 10000 
100 Watt ase ea. | 159 Watt 2.75¢a 
ohme ohms phims 
750 
1250 
20000 
$4.95 
1.97 
3.25 
Discount to Quantity Users 
“a An, 
“AB” CONTROLS ay 
Type “J <a 
ohms ohms Ss »yhms 
00 1200 10090 000 
100 1500 12900 $0000 
150 2000 15009 100000 
200 2100 16000 200000 
400 2200 20000 250000 
500 4000 25000 300000 
000 4700 30009 10 meg 
1000 5900 50000 5 0 meg 
Type JJ" and Type “Js5 
ohms ohms wilt 
2x 500 21 150K 3x 750K 
21 000 2 200K 3x 800K 
2x 2K 21 250K 3x1 0 meg 
21 10K 221 0 meg 


Prices Quoted Upon Request 


BIRTCHER TUBE CLAMPS 
4926-4 








































161 Washington St., 








ER MOGULL CO., INC. 


N. Y. 6, N. Y. 








\ GLASS 
OIL CONDENSERS % FERRULE 
FAMOUS MAKES | % ~~ ___ RESISTORS 
. Standard Brand, +4 5% 
most with ceramic hm. watt ea.johm. watt ea 
1 15 $0 3150 90 $1.25 
pillar insulators. 2 te oe.e5 , Se 
1) Mfd—3000 vdew $9.75 | 20 15 .45 | 5000 90 1.25 
25 Mfd— 3500 vdew 1.15 | 50 90 3.25 | 6300 40 00 
1.0 Mfd 200 vdew -28 | 100 20 .55 | 6500 120 1.75 
1.0 Mfd 600 vdew 32 1125 90 1.251 7500 15 45 
2.0 Mfd 400 vdew -35 1 100 20 55 | 8000 90 «1.25 
2.0 Mfd 600 vdew -39 | 630 90 1.25] 10000 15 45 
4.0 Mfd— 500 vdew 59 15 45} 10000 40 =.60 
4.0 Mfd 400 vdew 69/100) 20 .55 | 10000 vO 1.25 
6.0 Mfd 500 vdew -75] 1000 90 1.25] 12000 15 45 
6.0 Mfd — 600'vdew -791 1250 20 $5] 12500 90 1.25 
10.0 Mfd— 600 vdew 9811500 20 55] 10000 850 .75 
14.0 Mfd 600 vdew 1.751] 1800 15 45 | 16000 vO 1.25 
15.0 Mfd — 600 vdew 1.98] 2000 15 45 | 20000 =120 1.75 
15.0 Mfd-—- 1000 vdew 2.25] 200) 20 55125000 YO 1.25 
44-4 Mfd 400 vdew 3 see 4 prong | 3100 40 60 gO 1.25 
plugs In can 4," high x 3” Dia. $1.49] 315@ 15 451100000 120 1.75 
Discount to Quantity Users 
SEZ BATHTUB AMPHENOL “AN” 
ON FAMOUS MAKES 
Oil filled bathtubs iS 
033 4900 \V 17¢]".1/600 V—22¢ 
05 200 \- 23¢].15/600 V—23¢ 
05 400 \ -19¢].25/200 \—19¢ | LARGE VARIETY AVAILABLE 
05 600 \ 2l¢].25400 \V-2le AT GREAT SAVINGS 
1200 \V-—17e].25 600 V2 s ” 
1 400 \20e| 5200 \ 20 Send us your specs and let us quote. 
5 400 \ -23¢] 2x.16 600 V 28 
5 600 \V — 25¢ | 2x.25 600 Ve] oa > 
1.0 200 V 29¢] 2x.5 600 \V--34¢ C<¥A MALLORY 
1.0 600 \ —35¢ | 3x.05 600 \ 30¢ S 5 
20600 \ 45¢]3x.1 600 V 33¢ tm PUSH SWITCH 
2x.05 1500\--33¢ | 3x.25 600 \ —38e | 595 . ke. cont., non/E 288 
2x.1 600 \ -29¢ | 3x1.0 100 V—35¢] = T., non-lock 32¢ 
2x.1 1000 \- 3l¢ ae 32¢ 
Electrolytic Bathtubs nL +94 
050V 35¢ | 200 12V 25¢ ok s5e 
25 25V 27¢ | 300 6V 35¢ 
25 50V 28¢ | 2x10 25V 25e as 
25 wv 30¢ | 2x200'9V —40¢ a. Lakh 
50 25V 28¢ 
NS» SHOCK MOUNTS 
SELECTOR 150P-4 4 18¢ | 100P:2-2.2+ 10¢ 
150P-6 6 24¢ | 100P 3 3 10¢ 
$ IT S 204P-112 112-45¢ | 100P 4 4 10¢ 
W CHE 100P-11 10¢ | 100P-6 6 13¢ 
Dec Price | 100P-2 2 10¢ | Barry-5203 7+ 30¢ 
3 "sake it 55 
4 bake le 1. 17 
elite o8] Open Accounts to Rated Concerns 
R TYPES AVAILABLE Prices net FOB our whse NYC 





WOrth 4-0865 





























SILVER MICA 
BUTTON CONDENSERS 
Pr ae 
OO) Cr OK RS II 
‘ “) 4, »2 
l 
> v >. wt 
Pi 4 
$7.50 per 100 
ALL ONE TYPE 
MA-3536 (G) 20 mmf 
MA-3501  (D) 30 mmf 
MA-3531_ (F) 55 mmf 
MA-3503_ (A) 75 mmf 
MA-3532 (H) 75 mmf 
MA-3504 (A) 200 mmf 
MA-3519_ (F) 250 mmf 
MA-3505_ (C) 360 mmf 
MA-3509 (A) 500 mmf 
MA-3506 (B) 500 mmf 
MA-3510 (C) 500 mmf 
MA-3502 (D) 500 mmf 
MA-3507_ (E) 500 mmf 
MA-3518 (A) 2000 mmf 
Attractive discounts to large quantity buyers 
MID-AMERICA CO., INC. 
2412 S. Michigan Ave Chicago 16, Ill. 











POINT-TO-POINT 
FSK - RADIO - TELETYPE CIRCUITS 


Short Haul - VHF Channels 
Medium Haul - UHF Channels 
Long Haul - HF Channels 


At Sensible Prices 
WRITE FOR COMPLETE EQUIPMENT SPEC. 


CONVERTED NAVY TRANSMITTERS 


For Fixed 2-20 MC Service 
Type TBK 2 KW CW $2450 
Suitable for Airport Beacons 
Type TAJ '2, 1 or 2 KW $2250 
Power Supply 110-220-440 50-60 cy single or 3, 
OTHER TYPES AVAILABLE 


New Six Lb. VIBRAPACK For 
SCR 300 WALKIE TALKIE $28.50 


MODULATION PRODUCTS Co. 


202 EAST 44 ST., NEW YORK 17,N. Y. 
Vanderbilt 6-4708 


Real Opportunity 


ELECTRONIC 
CONTROL 
EQUIPMENT 


Fine Condition-Low Prices 


6 Westinghouse Rectifier Transform- 
@FS Type ARV 3 phase. 60 cycle, 440 
Primary-—400 volts, 


volt, 18.1 amps. 


12.5 amps, 3 phase Secondary. 


6 Westinghouse Mot-o-trol Cabinets 
220-440 Volt. 3 phase, 60 cycle. Com- 


plete with tubes. 


Also Potentiometer, relays. resistors, 
etc. used with the above equipment. 
All equipment has been used about 
two years. Complete data, serial and 


s of all equip t on re- 





part 


quest, or it may be viewed at our 


Dallas plant. For further information 


write: 


Mr. Marshall B. Young 
The RUBEROID Co. 
P. O. Box 5607 


Dallas, Texas 


re 41:34 4°) | kere 


Executive Offices: 500 Fifth Ave., 
New York 18, N. Y. 

















AIRCRAFT RADIO PARTS 


We stock condensers, resistors, transformers, 





other parts for most surplus radio sets. Flex- 
ible tuning shafts, AN connectors, shock 
tings also labi Inquiries invited 


LONG ISLAND RADIO CO. 
164-21 Northern Bivd. Flushing, N. Y 








EXCESS INVENTORY 


Aluminum Towers 


self-supporting, of triangular design; par- 
allel sides; corner posts formed in a 
60 V with round corners. Ladder, integral 
formed by angles with 15” 

Ideal for all communication 


with tower, 
rung spacing. 
purposes 
6—20 ft towers—$ 98.00 each 
10—30 ft towers—$153.00 each 
7—40 ft towers—$232.00 each 


Shipped knocked down, FOB NY. 20% deposit 
with order 


Descriptive bulletin furnished on request 


GELBROOK PRODUCTS 
95-08 Queens Bivd., Rego Park, N. Y. 
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SURPLUS INVENTORY CLEARANCE 


RADIOSONDE 
(Weather) Transmitter AN/AMQ- 
1D 


Includes following 
|—Miniature Battery Transmitter complete with 3A5 tube- 
operates on 72 mc approx 
}-:-Miniature sensitive relay SPDT with 100 ohm coil. 
1—Temperature-sensitive resistance element 
1—Humidity sensitive strip. 
1—Pressure, temperature, humidity chart, the entire unit 
is encased in the original packing and is brand new 
Price $4.95 


SPECIAL! High Voltage D. C. 


10 KV., IMA. Power Supplies—Complete and ready to 
operate from Power line Only $22.95 











Clearance on Surplus Tubes 
Most are Jan Types in original packing 


Tube Type Price 
3FP7 $.69 
6C4 .29 
841 19 
864 19 
VR78 .29 





5" Voltmeter—Switchboard Type Range 
0-150 Volts, 400 Cycles. Meter Face—5'2” Square 
While they last, $8.95 





Quartz Crystals 
Thousands of surplus Crystals available in the frequency 
ranges of 3000-8500 KC 
Price, crystal and Holder-unassembled $.19 
Price, mounted crystal 75 
Please specify frequency range desired and acceptable alternates 


SERVO AMPLIFIERS 


A-5 Automatic Pilot Follow-Up Amplitie 
Sperry Gyroscope Part +644835-B 


r 


Plug-in type, Complete with Double Action Relay 


Price- 


less 4 tubes, $1.95 





Production Crystal Teste 


r 


These units were designed and used by a large manufacturer to 
test the activity and frequency of quartz crystals in production 


Housed in an enclosed cabinet rack 8” x 8 


includes the following 
2-Three inch 0-1 MA. meters 
2-687; 1-6SC7; 1-6H6; 1-VR90; 
1-117 Z6 or 25Z6; 1-6V6 or 25L6. 


Externally mounted crystal sockets 


“ x 16", the equipment 


Price $7.95 





POWER TRANSFORMER—Heavy Duty 


Priv. 115 Volts 60 Cycles 
Sec. 800 Volts, C.T., 300 MA, 2'2 V 
Housed in shielded metal container 


olts C.T., 10A 
Price $8.95 





3 PHASE TRANSFORMER 


110 Volts Delta/440 Volts Delta 60 
One Kilowatt 
Housed in a heavy shielded case 


Cycles Heavy Duty— 
Price $12.95 





WESTERN ELECTRIC JA 


D1330 Consists of a beautifully finished 
x 3” with hinged top 
ing plug. While They Last 


Write for New Complete 


CK BOX 386C 


hardwood box 6” x 7” 


Has 6 telephone jacks and connect- 


Price $1.95 


Catalog 


EDLIE ELECTRONICS, INC. 


154 GREENWICH STREET 





NEW YORK 6, N. Y. 


TELEPHONE Digby 9-3143 








230 V.DC to 110 V.AC ASB 


60 Cycles, 7'2 KVA Output 
MOTOR GENERATORS at 
Sensationally LOW PRICE! 


NEW, UNUSED, f St } 
M r Cor ar rR f i, N. J. Motor ADJUSTABLE 
s—* LD } STUB 

RP) i TUNING 

K I nl 

yards lus . r DC to AC 

nve 1 r D estic packed 

I I r i NY¥¢ EACH $345.00 

Substantial Discount on Quantity! 


TELEMARINE COMMUNICATIONS CO 
280 NINTH AVE, N Y.1,N.Y 
Telephone LOngacre 4-4490 





4 
i 








5 ELEMENT ROTATABLE 
ARRAY—450 to 560 M.C 


YAGI ANTENNA 





WESTINGHOUSE HYPERSIL 


TRANSFORMER 





PRI-115V. 60CY 34 KVA 


SEC =1 - 240V - 1.56A 
Sec #2 - 240V - 1.56A 
WT. - 30 LBS 
$1150 EACH 


$1900 ea. Lots of 10 





WITH SPERRY TYPE F 
HYDRAULIC SERVO 
CONTROLS FOR 
REMOTE ROTATION 


526° 
50 ohm 


77¢ Each 


200 W. WIRE WOUND FERRULE RESISTORS 





00 ohms 


10 for 36:1 





YAGI ANTE 


DOUBLE STACKED 
6 ELEMENT 

















“South's Largest Stock of Surplus” 
w : 1 10B poled Field cetepnene wire Reels 


ator » one . « time. P« 
$17.50. Dis 





— NOTE OUR CHANGE OF ADDRESS — 


A writing we do not have a t 
Stalievl at Our new wat n mit cali 
and sbe can probably « you the ne 


Informatiot 
wo nuribe 


EAST COAST RADIO of FLORIDA 
Building = 29 Municipal Airport <1 
North Main St. Jacksonville, Florida 








ee ee en RCA HI-VOLTAGE 
TRANSFORMER 





Pri—115/230V. 60Cy 
phone ir Sec—6000V—80 MA 


GENERAL 
ELECTRIC 
FG-172 
THYRATRONS 


514° EA 
510° iz.) 


IN LOTS OF 10 
BRAND NEW 
ORIGINAL CARTONS 
FULLY 
GUARANTEED 











—New Location— 
Telephones: Market 7-6590 and 6591 


NNA 






ADJUSTABLE 
STUB TUNING 


ASB (150-560MC) $12.70 

ith Hydraulic Se 

Controls aepahreicy $31.65 

ASA (370-430MC) $29.40 

With Hyd lic Servo 
Controls... $48.75 


LECTRONIC RESEARCH LABORATORIES 
1021-23 Callowhill St. 


Phila. 23, Pa. 
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Surplus Items for Communications! 





GUARANTEED! 

BROADCASTERS and COMMUNICATORS 1 
Convention and FCC docket F.M idio-tele 
then write for compret sive sting of our 
quipment 
See ee ae W ide f ns, R.C.A., W 
house, W.E ‘ obile, sh ré 

ntrol models up to 2% KW 
arctnenpiny DEVICES Vibr icks generators 
whip ar nas; spt alize ibes 
TOWERS—New manuf s stock, self 
towers, made f dura minum 
70 mph. wind toy ading. In 10 ft. to 100 
t assemble and «disassemble LIGHT, 
STRONG 





e Atlant 

phone relay and 
pres y availa 
I a af er 

s; CW coils 
supported or guyed 
mee to withstand 
f height Easy 

‘DUR ABLE and 











INFRA-RED 
IMAGE 
CONVERTER 
TUBE 


Reproduces flugrescent Im 
age on face of tube when 
used with Infra-Red Filters 


Supplied with data and 
schematics for portable and 
fixed use 


NEW, with one filter 
FREE. . 9.00 ea. 








Our NEW Catalogue mailed on request. 


ntti COMMUNICATION DEVICES CO. 232: 


AD-4-9277 


2331 TWELFTH AVENUE 


WHSE 


NEW YORK 27, N. Y. 








SURPLUS EQUIPMENT 


vse “8 A Field Phones y e er carry 
e-used-FEa $5.00 
Twin Dynamotor Power core Assembly 
T AY P M-4 Ra 





VD 1 Ma Case Me i, Fused 
$15.95 





NEW and USED—Glass Working Machinery 
for Radio, Television and lamp making 


Hydrogen Furnaces, Vacuum Pumps, Spot Welders, Diffusion Pumps, Stem, seal- 
ing and basing machines, annealers, glass cutters, blowers, gas boosters, etc. 
HAYDU BROTHERS, Plainfield, N. J 








I 
rT ode: Training Fauipme nt -Model OAH 
4 plet 


4 bles, keys, phones spare 
irts-Brand New-Pack OD Tr 





Signal a ne rator I 14HA-New 


Ben lix TA. 2 Transmitter 





Radar int. ference unit Br 
i Ne 


V ve I ve s 





chest-A x ely 
gi pe Corps 4 it M 


5 ara 


GREENWICH SALES CO. 


59 Cortland St. New York 7, N. Y. 


ELECTRONIC TUBES 


JAN-C.R-UHF-H.V.R-SP.PURP 


3DP! $2.35 304TH $3.45 864 $.19 
4AP1) 3.85 371A/B 75 878 2.45 
SAFI 2.75 393A 3.95 1624 1.49 
5AP4 4.75 12GP7 11.95 1630 94 
5CP1 2.75 408U 09 8013 98 
9GP7 6.75 559 89 9006 32 
9MP7 6.75 800 98 2x2 45 


On all orders over FIFTY dollars DEDUCT 20° 
eguiar credit terms to rated buyers 


Gould Green 


107 West Broadway, New York 13, N. Y. 


FOR SALE 
RCA 10 KW Short Wave Broadcast Trans 
mitter, 2-18 Mc. Complete—Perfect 
THE NATIONAL INSTRUMENT CO. 
FAR ROCKAWAY, N. Y. 
Cables—Natinstru, N. Y. 








SURPLUs 

AN ART-13 Xmtrs, ne « plete with 
t Domest pas $385.00 
20007 tubes, Fir 97.50 
1500T tubes, Eimac 72.50 

VHF var Condenser. t erfly nst era 
haf gang 4 f 4.90 
4 gang 8-SSuut 5.90 

FS-7997, Ele« cs 

) West 42nd Street, New York 18, N. ¥ 














WESTINGHOUSE 
HIPERSIL CORES 


OVER 40.000 UNITS IN 20 DIMEN. 
SIONS, SEVERAL GAUGES: UP TO 
16,000 UNITS IN SOME SIZES. AVAIL- 
APLE FOR IMMEDIATE DELIVERY. 
SEND FOR LIST WITH COMPLETE 
DESCRIPTIONS. 


RAYTHEON MFG. CO. 
Surplus Sales Dept. Waltham, Mass. 
Tel. Waltham 5-5860—Ext. 2 


MOTORS FOR SALE 


Bodine NCI-12, 1 25 HP, condenser 
sicrt and run. 27 in. oz. starting torque, 
24 in. oz. running torque. Ball bearing 
5/16 shaft extends 134". Requires 10 
mfd condenser which we will furnish if 
desired. New mdse. in original Bodine 
packing. Up to 500 available. 


GORDON SPECIALTIES CO. 
906 W. North Ave. Chicago 22, III. 


WANTED 


(Continued from page 239) 











WANTED, AIRCRAFT RADIOS 


AN/ART-13, tots 348, RTA-1B, AN/APN-9, RSA 
ARN-7, AN/ARC-!, AN/ARC-3, BC-788-C, 1-152, 
MN-26, Test "Sots with TS- or t- prefix, Dyna- 
motors, Control Boxes, Transmitters, Receivers, 
Power Supplies, etc. State quantity, condition and 
best price first letter. 
HI-MU ELECTRONICS 
Box 105, New Haven, Conn 








SURPLUS BARGAINS! 
TAW WIRE, MOLY RIBBON & WIRE 


fet Bye bls (.01 85 Ko. Mfd. Fansteel @ 

OLY RIBBON (.005"xi"xCoil) 30 Ko 
MOLY. HOOK WIRE (.005 7 Ko Both Mfd 
Westinghouse a §2 Ko. f.o.b. your plant Mer 


chandise Guaranteed 
J. M. HIRSCH COMPANY 
622 Washington St. San Francisco 11, Calif 


TELEPHONE HANDSET HANGER 
NEW LOW $149 POST 


PAID 
Fits — types on market Made of 
heavy duty aluminum casting x 
cellent “tor desk, mobile or marine use 
BRAND NEW 
\ ALVARADIO, Dept. E-1 


S. Alvarado, Los Angeles 6, Calif 








WANTED 


Teletypewriters complete, components or 
parts. Any quantity and condition. 


W-6654, Electronics 
330 West 42nd Street, New York 18, N. Y 











HEAD PHONES 


Schools, Laboratories, Industrial Users: We have 
available genuine Western Electric type 16-B 
laboratory-type head phones, complete and new 
Don't confuse these with surplus military offerings. 
Worth $15. cost you $3.90 


THE OVERBROOK COMPANY 
Massachusetts 





FOR SALE 
“Universai’ S6W coilwinder 


Now in operation. Excellent condition. 
Reasonably pr.ced. 


NEWTON ENGINEERING SERVICE 


84 Linden Park St. Boston 20, Mass. 
Highlands 2-1310 














WANTED TO BUY 


Western Po CF-1, CF-2, CF CF-4 
CF-5, CF H-1 Carrier, EE100, *EEIOIA 
ringing J inl All models teletype. 
All models RCA Marine transmitters. All 
W.E. C.B. switchboards. 
w- iach Electronics 
® North Michig Ave. Chicago 11, M 
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SERVO OUTPUT EVERYT 
TRANSFORMERS HING (J WANT AT 50% LESS! 
PP 6L6 te ’ 
ccm eta 220-110v. | RELAYS 
feedback wind. Step-down Clare Sensitive 
core. $3.25 ea “mand MA Spot $ 
Dus Fee. | po gel amp contacts 
Pete sggat-se with “0% ed- 3 wemer iz apememese eee 
ack winding an Ny 5 ‘00 W., 
Servo “mechanism. $3 : 250 W.. open frame -:-$425 ea. | PRICE RATCHET 
; eth In ¢ can, on. 25 W.. ‘channel frame. Sia sa | STEPPING RELAY 
) ew oes oe ee 
. — oe ee as as eee phe 8.2 ohms 
otates 30° for 
(83-1R) ANTENNA | datlveceanan 
“UHE” SWITCHING | the coil ‘wae 
COAXIAL RELAY } AE 
115 V. A.c. pp eR 7.'$ red 
\ -_ CONNECTORS 10, amp "contacts, bing wi ie 
ample 28 latch, release 
$25 7 Cc £ Allied Mtoe : = nr oe. : tor 32. 00 
$220/M pine ae Lem 
“ Price Rotary 4v. 
y CRAMER TYPE | coil 30° rotation, 
WESTON SENSITROL DELAY RELAY 82 o2.-in torque, 
| RELAY Type —_ ge From 2-120 sec Singte water 
Model 705 (N.6.)""0 emia, Sos ae nol 
xi wergass trio.cont, $4.95 1 2 for $1.50 
(hn, / Min. Order $2.50 
FREE data, circuits Prices 
_ et 
ptm elVersal general corp,” 
ROBT. G. HERZOG mreegeeemerert 13, N.Y. Walker 5- ; ant 
RADAR EQUIPMENT SENSATIONAL! NEW! 
APS-3 & APS-4 3cm search sets complete 
| $0-12 complete w/trailer & gas driven supply SOUND POWERED 
$0-9 10cm shipborne search set compl 
w/spares r TELEPHONE HANDSET 
APR-1 Receivers 
QBF Sonar Sets — 750.00 ° 
50-9 Pulse Networks 1 microsec an No Batteries Needed. 
watt - . 
SO Pulse transformers — 15.00 
AY-101D Autosyn w/calibration — 30.00 No Power Supply Needed 
Weston mod. 45 0-25 amp. DC — 40.00 
pg Ry ww motor = anes HIGH FIDELITY SPEECH 
PR-112 Power unit _ 10 T 5 Ss 
APQ-2 Transmitter & Power unit — 75.00 ‘ sce icenaiacbt 
Westinghouse Freq. Met. 58-62 CY. — 22.50 a sadinuion. oO 
G.R. Type 471A 50,000 ohms — 5.00 2 1 d 
Selenium rectifier, full-wave 115vAC l 
50ma, DC — 1.20 And ne a 
BD-77 Dynamotor — 9.50 ‘ ‘ 
Vacuum tube pump station complete w/pumps, any a ‘ - 
manifold, ionization aaguaes. oven, etc , i ation 
Tubes: 350 1.50 803 5.00 Ex ‘to fi 
715B ....15.00 RK72 1.30 Nope Guaras 
723A/B 10.00 726A 12.50 ‘ r \ 
725A 12.50 3B8P) 2.50 Ww ‘ I Spe 
Write for listings of other surplus bargains. 1 lia oO Nos 
LERU LABORATORIES, INC. ——_—— $9.95 
360 Bleecker St. New York 14, New York GI BSON GI RL SALE! 
NYLON PARACHUTE Itixt j 
$4.95 
FREE TEE H N ICAL 4 ‘DiamereR PURE RUBBER BALLOON vac 
DATA CARD BOX KITE—LARGI 6” Dura sis 
Radio Elect. Color Codes, Formulas, Helpful Hints mr oe Jag , . $2.95 
Send for yours today Antenna bitte tan oaier a : Reg mon grec 
PHONO OSC—2 TUBE $2.75 WATERPROOF SIGNAL LAMP \\ Wil 
Uses 35Z5, 12SA7, 2 Tubes $1.20 ; ae: PSL 00 
FAMOUS GIBSON GIRL XMITTER Cw 
. PHONO pecscngpoces 7 69 ' : anals ‘ er. Se ‘ 
t ator ater J Ase ale h iatest 
ply hishe i ‘ oa b ed mer ‘ 
iT hon by ple con n Mar te $8.95 
s. I s 2s T THE WHOLE WORKS! A $28 0 VALUE Ww t 
Z I ba t and 
a $1.35 eo $18.85 
it 5 
I ns 32 
see 2. ae 6 VOLT DYFAMOTOR 
Speaker 1. 5 
\ bs Motors 30 600 V DC @ MA 
«kup $1.39 High Output up 1.99 » Sagopa ry tey tie h “$ 
t Mixe Record Changer mobile a 
ea ; i 
ALL ABOVE WIRED & TESTED 0 Y ‘* STRANDED | COPPER {WIRE 
$1 Deposit on all orders. Free Catalog E # lengths only, Our P et 
RADIO MAIL ORDERS  ..75 Berciay st ABELL DISTRIBUTING CO. 
New York 7, N. Y. 5 E. Biddle St., Dept. E-5, Baltimore 2, Md 


























EE-89A Telephone 
Repeater 





























v 
1 gain setting. 
BRANI x 
NLY $9.95 iq y 
EE-8 a I ( as] $14.95 
' 26 
RM 29A siactioe BRAND NEW. S Ca 
Ww NEW 1 i! 1 $12.95 
826 UHF ‘etede I ar ing S6 wa itput 
2 al 4 n 
tRAND NEW! ¢ NOW 75¢ 
; $2 0 
WE? 17 7 vi bitoni Ha wth t ‘ 
Ha 4 ! tance 
4 4 Sh Law 
4 ! wt at his 
o $3.75 
.) 25 
829 Twin — Tetrode. Ideal for UNF. Brat 
1 $2.80 ea it $10.80 
829B Twin Beam Tetrode 7 well known tube 
1 4 Ht put (S$) wa 
L 200 MEG MEAND NEW $3.95 ea it 
$13.50 
832 Twin Beam Tetrode. NEW. $2.50 ea. or 4 f 
38.80 
832A Twin aoe Tetrode 1 
2 MEG! BRAND NEW ONLY "$3.95 ea 
807 Beam Tetrode. (in t t yopular tube 
t application. Brand new sti a 4 
$3.95. 
810 Power Triode. Ti 
575 watts output up t Carbo yn an de. G 
i n vp ar. hf ency. BRA D 
NEW! on $5.95 ea. or 4 for $2195 
815 Twin Beam Tetrode. Full ratings (56 watts 
put) up 2 R ' niy .18 wa 
tr gD t Bran sew. OF 
$2.50 «a 4 $9.20. 
872 Rectifiers N $1.75 ea $3.25 
5U4G and 523 tubes. New 39¢ ea 
6AB7. 6AC7 tubes. New 9¢ ea 
7c ene Adv By NEW. Dor ss these a 
7 ‘ 3.00 
ea 1005 Rectiner ‘ ff pin =6 and you have. ar 
O44 T ! \perimenta ireuits i 
. P 3 for $1.00 Postpaid 
& eepenl 866 Wses 
ay T arge ship 
4 NEW 8 ibe ist d. Same 
' ' ns and ar resis 
sie i 1 ‘ 4 t 
Na 1 I 
n 1 " age t 4 
Chara I a. | 
a. ia 2 tuby Inv. Peak pe 
OUR PRICE IS THE SCOOP OF 
TH YEAR $1.10. Be 1 & 
A ant A 
HANDSET HANGER 
A ‘ shes 1 lels “ t Ke 
American, ¢ andsets such as TS-0 13, et 
e'or rad 
Feit ¢ Black crackle 
$1.95 ea 
Ts v0 Sound Tone HANDSETS 
T All BRAN 
Ww RCA a t Re 
' irs ef 
re i Ts-4 ea 
fa | av A 


8C-221. Frequency Meter 
125KC to 2 100 KE We 
, 





hase ar 
Freq 





Bc.221 Power Supply Kit. I 





Bc opty 


$2.50 
8C.221 Set Spare 


Modulation Kit 
4 - 





Tubes. ONLY $1.29 


OFFENBACH & REIMUS CO. 
372 Ellis St. San Francisco 2, Calif 
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@ SEARCHLIGHT SECTION @ 











10 CENTIMETER 


WAVEGUIDE directional 
coupler, 27 db. Navy type 
CABY-47AAN, with 4 in 
slotted section $42.50 

SQ. FLANGE to rd_ choke 
adapter, 18 in. long OA t'. 
in. x 3 in. guide, type ae 


output and sampling probe 
$32.00 





“S" BAND CRYSTAL 

MOUNT, gold plated, with 

2 type “‘N’’ connectors 

$12.50 

PICKUP LOOP, Type “‘N” Output $2.75 
Ti2 BOX Pick-up Loop : $1.25 
eee SPLITTER, 726 Klystron input. dual “‘N" 

outp $5 


maanavnon TO WAVEGUIDE coupler with 
duplexer cavity, gold plated 

















10 CM WAVEGUIDE SWITCHING UNIT. switches | 
input to any of 3 outputs ndard 1'2” x 3” guide 
with square flanges. Complete with 115 vac or d.c 
arranged switching motor fo. Raytheon. CRP 
24AAS ew and complete $150.00 

10 CM. END-FIRE ARRAY POLYRODS $1.75 ea. 

‘S’ BAND Mixer Assembly. with crystal mount 
pick-up loop, tunable output 3.00 

721-A TR CAVITY WITH TUBE. Complete with tun- 
ing plungers $12.50 

10 CM. McNALLY CAVITY Type SG $3.50 

WAVEGUIDE SECTION. MC-445A, rt. angle bend 

5'2 ft. OA 8” slotted section $21.00 

10 CM. OSC. PICKUP LOOP. with male Homedell 
output $2.00 

10 CM. DIPOLE WITH REFLECTOR in tucite ball 
with type “"N"’ or Sperry fitting 4.50 

10 CM. FEEDBACK DIPOLE antenna. in tucite ball 
for use with parabola rigid coax input $8.00 

a” RIGID COAX.—3,” 1. C 

RIGHT ANGLE BEND, with flexible coax output 
pickup loop $8.00 

SHORT RIGHT ANGLE bend. with pressurizing nip 

00 

RIGID GOA AX to fiex coax connect PH 

STUB eal ogc ocag RIGID COAX, gold plated 5 
length Per tength $5.00 

RT ANGLES FOR ery tag $2.5 

RT. ANGLE BEND | OA $3.50 

FLEXIBLE SECTION. 15” L Mate to female $4.25 

MAGNETRON COUPLING rigid coax with TR 
pickup loop, gold plate 7 5 

Rotating Joint p/o SCR584 $35.00 

Dipole Assy p/o SCR584 $25.00 

Flex Coax Sect. Approx. 30 ft $16.59 

a” RIGID COAX.—1," 1. C 
RIGID COAX. BEAD SUPPORTED per ft $1.20 

SHORT RIGHT ANGLE BEN $2.50 

ROTATING JOINT, with deck mounti $15.00 

RIGID COAX slotted section CU 6K AP_ $5.00 

MICROWAVE ANTENNAS 

APS-15 Ante New $99.50 

AN MPG-I Antenna ytary feed type high speed 
scanner ntenna asse n bly including horn parabolic 
reflector ess ir nal mechani 10 deg. secto 

Approx. 12 x 4Wx 3H Unused (Gov't 
$4500.00 0.0 
3 em. antenn ymplete 
feed dipole directional couple 
waveguide Drive motor and 
horizontal and vertical sea y 

AN S-3. Parabolic dish type reflector approx. 10 

diam. Extremely lightweight construction. New, ir 
s carrying cases $89.50 

RELAY SYSTEM PARABOLIC REFLECTORS: ap- 

prox. range: 2000 to 6000 mc imensions: 4'4' x 
3’, rectangle $85.00 
TOY “JAM RADAR praghee blige ANTENNA, 10 cm 
30 deg. beam. iS v.a driv Ne $100.00 
SO-13 ANTENNA 2 dish with feedback dipole 360 
deg. rotation complete with drive motor and selsyn 
e $12 
Used $45 00 
DBM ANTENNA. Dual. back-to-back parabolas with 
dipoles Freq. coverage 1,000-4,500 No drive 
mechanism $65.00 
ASi25/APR Cone type receiving antenna. 1000 to 3200 
megacycles New $4.50 
140-600 MC. CONE type antenna, complete with 25 
sectional steel mast, guys, cables, carrying case. ete 
ew $49.50 
ASD 3 cm. antenna, used, ex. cond $49.50 
RC 145 IFF Consists of BC 12 xmtr-revr 
remote antenna controller and indicator 1 
supply RA 105-A. | kw pulse oscillator 
154-186 mc, Operates from 117 60 cy Ww 
$190.00 
SN RADAR.-GE, tow wer, 5 and miles ranges 





5” “*A’’ scope 


Uses GL446 as pulsed oscillator, s” 
demonstration 


band. Extremely compact, ideal for 
“ees er oe work 115 60C operation. Used 
Excel $600.00 
SE 10 cM SURFACE ene RADAR. W.E., 20,000 
to 80.000 yds. range. 250 pk. power input to 
706 magnetron. Thyratron ptioh Do variable pulse 
rate Complete set including spare parts, tubes 


waveguide and fittings 
information 
R85TPL-1 RADAR RCVR, Sperry 


Send tor price and additional 


$85.00 





APS 


15A—!I 
PPS 
G.E 6E 
5 miere 
G.E 

CKT 
10 PP 


EK 
K 


sec 


w.eE 


ke 
oil 
Ww.E 


tween 


to 


G.E 
Bios 
sec 
w.e 
en pri 


G 


limits 


plied co 
crate 
=2A289 





10 MODU 


Dual 
sec 405 
5 00-67P 


7 ohms 
67P. 


Voltage 
= D166173 


ratio 50 ohms to 
me. 2 sections parallel connected, potted 


pedance 


KS 


terminals 6-7 
520 c.p.s 


P 
PK. Peak Output: 
= D169271 





K 
41280 U 


mensions | 


30’ U.S. ARMY SIGNAL CORPS 
RADIO MASTS 


Complete set for the erection of a full flat top antenna 
construction telescoping into 3 ten- 
foot sections for easy stowage and transportation 


Of rugged 


lating pulse, blanking 





400-50: 15 


10 ohms imp 


5-200) -5 
»second 
Unit 
50 ohms 
PS 


micros 
25/.5€ 


Ila 


1 


9800 
terminals 


Se 


Imp 
put 


ri. In 








ohms 


: 0.018 rh t 
TPS-3 "Pu Se moot LATOR. 
KV Ns 


LATOR 





KV 


Pp 


mp 


7 ohms 
Vv 





MICROWAVE PLUMBING 


1.25 CENTIMETER 


“K" BAND FEEDBACK-TO-PARABOLA HORN 
with pressurized window $30.00 
MITRED ELBOW cover to cover $4.00 
TR/ATR SECTION choke to cover $4.00 
Aang SECTION 1” choke 0 choke $5.00 
rd. cover to sq. cov $5.00 
MITRED "eveow and sections “choke to cover. .$4.50 
WAVE GUIDE '2"x's ft 00 
BAND CIRC FLANGES 50 
MISCELLANEOUS 
pbb while he “enh 60 Ib. capacity, 115 v. 60 cy 
operation. Dx 15”, new and complete $425 A 
Fi29 SPP-2 COAX WAVETRAP $12.50 
MODULATOR 
UNIT BC 1203-8 
Provides 200-4,000 
PPS, Sweeptime: 100 
to 2,500 microsec. in 
steps fixed mod, 
pulse, suppression 
pulse, sliding modu- 





voltage, marker pulse, 

sweep voltages, cali- 

bration voltages, fil 
voltages perates 115 vac. 50-60 cy. Provides various 
types of voltage pulse outputs for the modulation of a 
signal generator such as General adio 804 or 
804C used in s — testin a of SCR 695, SCR 
595. and SC 5 show $125.00 
MIT. MOD. 3 HARD. TUBE PU LSER: Output Pulse 
Power: 114 KW at 7 amp Duty Ratio 
OO} max. Pulse dur ila ) ) microsec Input 
voltage 5 v. 400 to 2 00 ¢ os. Uses 1-715-B. 1-829 
7 $110.00 
apa 13 PU tse. wooutaror. Pulse Width .5 to 1.1 

Micro Se Bac e 18 Pps. Pk. pwr 


sonar t 
100 cycle 


DECK 


T 


2000 PPS 


imp 


DELAY LINES 


ec 


75 


microsec 


PULSE TRANSFORMERS 


u 


K 


a 
Hi-Volt input transformer 


10 Low voltage power supply, | 


PULSE NETWORKS 


“An ¢ 
6KV 
5 


Unit 2 


yhms imp 
7.5 KV E 
impeda 


‘e" 
ir 


p to 2¢ 


microsec 


Vv Hi 


90 


Input transformer 


3-5 and t- 


and 1-2 
Permatloy 
Repetition 


450 
9.5 


Ohms 


800 KW. Rifilar 2.75 Amp $64 50 
Hi Volt input pulse Transtormer $2 
G.E. K2450A. Will receive I3KV 


secondary delivers 


iOKW G.E 
BA. Pulse 


Pulse 


tah 
790-810 c 
13 


plymold 


moplete 


Shipping 
223-A. N 


or 
y- 


3 


16 x 


Blocking Oscillator 
windings 
a” 19/32 


nput. I 


(270 


out 





rt wo 705 
input New with 
mplete s 

0 


less tub 


KT ! 400 
50 
tions 
$6.50 


microsec 

$42 
circuit, 3 se 
impedance 
P4T KV 


Microsec 
24 micro- 

$6.50 
200 
50 
a 4 sections, if 
mpedan $15.06 

C re uit 3 microsec 


ions $12.56 


84 
& Sections, 2 





uit, | microsec 
ys $7 


100 PPS. 1800 ohm term 
$4 00 
8 KV. 50 ohms imo 


$39.50 
KV Low 
1 micro- 
$39.50 
im- 
10 


h Voltage, 3.2 
KW max 


w.€ 
} ohms. Freq. range 

$36.00 
Winding ratio 
it and between 
Frequency range 


> 


is 


635 PPS. Pri 
Pulse Width: 
Sec. Output 


50 
4 micro-second pulse 
14KV. Peak power out 

$4.50 


ine to magnetron $36.00 
XFMR Freq 


turns ratio t:i:! Di- 
$1.50 


Sup- 
complete masts. hardware. shipping 
approx 300 Ibs Sig Corps 


wt 
ew 


$39.50 per set of 2 


3 CENTIMETER PLUMBING 








(STD. i" x '2” GUIDE, UNLESS OTHERWISE 
rile 
ea een ea i". ee 4 in. L $8.00 
" BAND PREAMPLIFIER, consisting of 2-723A.B 
oe, oscillator-beacon feeding waveguide and TR 
uplexer sect. incl. 60 mc. IF amp $67.50 
serena LENGTHS of waveguide, 6 in. to 18 in 
1.10/ft 
WAVEGUIDE RUN, I! guide, consisting of 
A A bag em with rt. anit bene” on one end and 2” 
deg nd other end $8.00 
WAVEGUIDE SECTION, 1',” x °.” choke to choke 
4 ft. long $10.00 
ae BAND pressurizing gauge section, with 15-Ibs 
auge pressurizing nipple 18.50 
15° DEG IST. 6° Long $10.00 
§2” SECTION. 45 deg. fist, 90 deg. bend $6.00 
11" STRAIGHT WAVEGUIDE section choke to cover 
Special heavy cons:ruction, silver 34.50 
15 DEG. BEND 1” choke to cover $4.50 
5 FT. SECTIONS hoke Silver 
Plated $14.50 
18 FLEXIBLE ae ON $17.50 
‘*E nd *‘H’ ANE BENDS $12.50 
BULKHEAD FEED i U $15.00 
AN WAVEGUIDE, 1{'4” x OD. 1/16" 
wall, aluminum per ft. $ .75 
WAVEGUIDE, i” x " 1D, per ft $1.50 
TR CAVITY for 724- A TR tube 3.50 


$ 
square flange to circular —— 


3” FLEX CTION 
adapter 
724 TR tube (41-TR-1) 32/20 
SWR MEAS. SECTION. 4” L with 2 type ‘‘N ut- 
but probes MTD full wave apart. Bell size guide. 
Silver plated 0.0 
ROTARY one with slotted section and type ‘‘N"’ 
output pickup $17.50 
WAVEGUIDE SECTION, 12” long choke to cover 45 
deg. twist & 2! radius. 90 deg. bend 4.50 
ler dd TUNER ATTENUATOR, W.E guide, gold 
pla $6.50 
TR ATR DUPLEXER section with iris flange $8.00 


TWIST 90 deg. 5” choke to cover 

WAVEGUIDE SECTIONS 2 ft. 
with choke flange 

WAGEGUIDE. 90 deo 
ROTARY JOINT 
ROTARY JOINT 


w press nipple $6.50 

long, silver plated 

$5.75 

bend E plane 
choke to choke 
choke to choke 


18” long $1.00 
$17.54 
with deck mount 
17.50 
$4.56 
$10.00 


ing 

S CURVE WAVEGUIDE 
DUPLEXER SECTION 
CIRCULAR CHOKE FLA 
SQ. FLANGES, FLAT BRASS 
APS-10 TR ATR DUPLEXER 


a” 
for | 


long cover to choke 


solid brass 5 
ea 5 

section with additiona 

ange $10.0 

WAVEGUIDE 

KLYSTRON MOUNT shielded or 

» Rough Attenuator output 


iris 
FLEX 


“Guide 


MICROWAVE GENERATORS 


AN /APS-I5A_"'X"" Band RF head and— 
lator, incl. 725-A magne magnet. twe 
klystrons (local be 1B24 T revr an pl. 
duplexer supply. blower. pulse Bly, eak Pwr 
45 apx. Input: 115, 400 cy Modulator 
duration .5 to 2 micro-sec. apx. 13 KV PI 
conn with all tubes incl. 715-B, 829B 
Compl. pkg. new $210.00 
pkg. as — less mod $150.00 
APS-2. C e RF head and modu- 
<a mane, 417-A mixer, 
blower, etc and complete 
fair condition $75.00 
SO Xmtr.-receiver 
250 KW peak input 
yolk PPI for 
$150.00 
5.00 


compl 
tron ane 
acon 


modu 
AR 











including magnetror 

receiver, duplexer 
pulser With tubes, used 
CM, RF Package. Consists of 
using 2J27 magnetron oscillator 
707-B receiver-mixer rotating 

above 

Modulator-motor-alternator unit al 

Receiver-rectifier power unit for a 

Rot. ant. with parabolic reflector for ‘above New. $75 00 







epi 


MASTER OSCIL- 
LATOR UNITS 


M 0. units ny pt und 
open-2-18 me TBK 
ible iu in units 
type 860 tube in ECO cir 
cuit. Tunes 2000 to 
ke in 6 bands. Freq 
termining elements are 
enclosed in shock mounted 
oven assembly. and has 
frq monitor PU link cou. 
pled to aie 


14! 
New 


» in w x 
(with tube) 


MAGNETRON MAGNETS 


PRICE 


$17.50 
$12.50 





n. 
$150.00 


GAUSS POLE DIAM. 

24/32 In 

34 in 
in 


SPACING 
34 in 
in 
‘e i'> in 
D161392* in 1 5/16 In. 
* Mfr's wileker 
TUNABLE PKGD. 
QK 2975-3200 me 
QK 60 2800-3025 me. 
New, Guaranteed 


“CW"' MAGNETRONS 

QK 62 3150-3375 me. 

QK 59 2675-2900 me 
Each $65.00 


fil 








MAIL ORDERS 
PROMPTLY FILLED 
$3.00 MIN. 
ORDER 


ALL MERCHANDISE GUARANTEED 





COMMUNICATIONS EQUIPMENT 


131 Liberty St., New York, N. Y., Dept. ‘’E’’, Mr. C. Rosen, 


ALL PRICES F.0.B. NEW YORK CITY 


SEND MONEY ORDER 
OR CHECK ONLY. 
$3.00 MIN. 
ORDER 


CoO. 
Ph. Digby 9-4124 


SHIPPING CHARGES SENT C.O.D. 
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Circuit Tester 
20,000 Ohms per Volt 
ee 





vled, high sensi 
t est se at1on y Eagiosered for 
r eu tes laboratory school ind 

SETV ICE Linte e phases of modern radi 


20,000 Ohms per Volt 0. C 
1000 Ohms per Vole A.€ 
VOLTAGE RANGES: 0. 3-12-60-300-1200-6006 


AC. & DC 
CURRENT RANGES 0-120 microamps 

0-1.2-12-120 MA 

0-1.2-12 Amps. D.€ 


RESISTANCE RANGES:0-6000-600K Ohms 
0-6-60 Megohms 


DECIBEL RANGES From—26 tw +70 DB 
Complete with batteries and 
test leads $38.75 


PLUS superior physical features: 

® 4-%5" wide angle meter 

* Heavy duty molded bakelite instrument 
case, size 5), x 7h, x 3” 

® Heavy gauge, anodized aluminum panel 

* Rotary Range and Function Selection 

® Recessed 6000 volt safety jacks 

* Only two pin jacks for all standard ranges 


LC-1 Leather Carrying Case 


Custom designed top-grain cowhide case $ 75 
with tool and test lead compartment 8. 
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Another Statement of Facts 


re “Permanent” Needles 


by MAXIMILIAN WEIL 


oo original “Statement of Facts re “Permanent” Needles* 
appeared as a paid advertisement in September, 1947. This 
was the opening salvo in our relentless crusade against the 

sale of so-called “permanent” needles, claiming 5000 plays and 

more. Since then, the industry and the general public have 
accepted our contention that there is no such thing as a perma- 
nent point, and that “permanents” should be sold for what they 
really are. The two chief reasons for this almost universal 
acceptance are—Ist: The high responsibility and known repu- 
tation of the Audak Company; and 2nd: The growing suspicion 
of the buying public based upon costly experience, that such 


was the case. 


Recently we have had some letters asking “Facts on Diamond 
Points?” The answer is brutally factual. When any two sub- 
stances are in frictional contact, the softer of the two will wear 
faster. That is why the shaft of a motor is made to rotate 
in a comparatively soft bearing. The use of Diamond instead 
of Sapphire means only that it takes somewhat longer to grind 
a cutting edge on it—, then, being harder than Sapphire, the 
Diamond will, of course, erode record grooves at a faster rate. 


Further, it is impossible to give a Diamond the high polish that 
is possible with a Sapphire, one reason why in studios the 
original recording stylus is a Sapphire and not a Diamond. 
The Diamond, being harder, will wear more slowly, but by the 
same token will be that much harder on the record grooves. 
This situation assumes increased importance in the use of 
Micro-groove discs. (Naturally, we'd rather sell Diamonds 
because they are more profitable—but we insist upon explain- 
ing the above conditions so that the customer will understand, 


before his final choice is made.) 


AUDAK COMPANY 
500 Fifth Ave.. New York 18 


Creators of Fine Electro-acoustical Apparatus Since 1915 
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FEATURES 





FREQUENCY RANGE: 20 


cycles to 20 KC. 





ACCURACY: Accuracy is 


+ 0.1 db, from 20 cps 
to 20 KC. 








OUTPUT LEVELS: Ranges 
4 to 


of output level— 
—110 db and —10 to 
—124 db in steps of .1 
db. 





ACCESSIBILITY: All com- 
ponents accessible from 
front of rack pane! — 


for ease of servicing. 


IMPEDANCE RANGES: 
(a) Source Section — 
600-150 ohms internally 


terminated. 


600-250-150-30 ohms 


unterminated. 


(b) Load Section— 600- 


250-150-16-8-4 ohms. 
















































































7 — 
Always Specify Daven For Precision Equipment 





ened 


APPLICATIONS 


= 





Audio gain measure- 
ments. 


Audio loss measure- 





ments. 





Measurements of 
matching and bridging 
devices. 





Complex circuit meas- 
urements. 






Measuring mismatch 
loss. 






Frequency response 
measurements. 












191 CENTRAL AVENUE 














o- 2... . 
ae Aw inpet up te 160 Me 
OW"? engston ja Me compe che 


“+- 5 S-hw ingot up te 110 Me 


5 
ote Me compe soe 


(--S5O-tww impet agp te 20 Me 


e«- the economy of thoriated-tungsten filaments 
and improved cooling in high-power tubes 


e £3 BEPSTSlidied [abe thine 


=» RCA cobes. ranging in power Five tubes uh proved interns cer-packet 2 


RCA Application Engmeers i: 


. TURE DEPARTMENT 
RCA RADIO CORPORATION of AMERICA 


\ = 7 HARRISON M4 





